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} ADVERTISEMENT! 

The scientific publications of the NationaPMuseum' include two 
series, known, respectively, as Proceedings and Bvttetin. 

The Proceedings series, begun in 1878, is intended primarily as a 
.medium for the publication of original papers, based on the collections 
of the National Museum, that set forth newly acquired facts in biology, 
anthropology, and geology, with descriptions of new forms and revi¬ 
sions of limited groups. Copies of each paper, ii4pamphlet form, are 
distributed as published to libraries and scientific organizations and 
to specialists and others interested in the different subjects. The 
dates at which these separate papers are published are recorded in 
the table of contents of each of the volumes. 

The present volume is the seventy-ninth of this series. 

The series of Bulletins, the first of which was issued in 1875, consists 
of a series of separate publications comprising monographs of large 
zoological groups and other general systematic treatises (occasionally 
in several volumes), faunal works, reports of expeditions, catalogues 
of type specimens and special collections, and other material of similar 
nature. The majority of the volumes are octavo in size, but a quarto 
size has been adopted in a few instances in which large plates were 
regarded as indispensable. In the Bvttetin series appear volumes 
under the heading Contributions from the United States National 
Herbarium, in octavo form, published by the National Museum since 
1902, which contain papers relating to the botanical collections of the 
Museum. 

Alexander Wetmore, 
Assistant Secretary, Smithsonian Institution. 

Washington, D. C., June 25,1932. 
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THREE NEW SPECIES OF POLYCHAETOUS ANNELIDS 
FROM CHESAPEAKE BAY 


By Aaron L. Treadwell 

Department of Zoology, Vassar College, Poughkeepsie, N. Y. 


Among the polychaetous annelids collected in 1920-21 in the course 
of the biological survey of Chesapeake Bay, conducted by the United 
States Bureau of Fisheries, were found three undescribed species; 
Two representatives of the family Syllidae and one of the family 
Spionidae. The types have been deposited in the United States 
National Museum. 

Family SYLLIDAE 

PIONOSYLLIS MANCA, new specie! 

Figure 1 

The type is described from a female having a body width of 0.2 
mm. and a total length of 2 mm. with 43 somites. The palps are 
fused dorsally for only a short distance, but ventrally they appear 
as two fleshy rounded lobes widely divergent from each other. The 
prostomium is three lobed (fig. 1, a), with the anterior lobe smaller 
than the lateral ones. Each anterior tentacle is attached just lateral 
to the depression between the corresponding lateral lobe and the 
anterior one and extends considerably beyond the palps. The median 
tentacle is attached near the posterior border of the prostomium and 
is long, slender, and of uniform width throughout. The lateral ones 
have narrow bases and expand into one or two flask-shaped enlarge¬ 
ments beyond this. In some cases these have an appearance as if 
jointed (because of the constrictions between the enlargements), but 
this is entirely superficial. There are three pairs of eyes, the anterior 
ones very small and situated near the bases of the lateral tentacles, a 
larger pair near the posterior border of the prostomium, and a still 
larger pair a little anterior to these and near the lateral margin. 
Only the ventral tentacular cirri are present, and they resemble the 
lateral tentacles in form. The dorsal cirri also resemble the tentacu¬ 
lar and are uniform in character throughout the body. The anal 
cirri are slender and longer than any of the dorsal cirri (fig. 1,1). 
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The body is of fairly uniform width throughout and is apparently 
a little more flattened anteriorly than posteriorly. Parapodia from 
the fourth to the seventh are somewhat more prominent than else¬ 
where, and their length is more than one-half the body diameter. 
Aside from a slight decrease in length toward the posterior end, 
later parapodia are similar to these in form. They all taper slightly 
toward the apex, which has a small posterior lip. The dorsal cirrus 
is considerably longer than the parapodium, and the ventral cirrus 
has the form of a blunt-ended elongated cone situated on the lower 

face of the parapodium at some 
distance from its base and not 
reaching to the parapodial apex. 

The pharynx is dark brown, its 
margin darker brown and smooth, 
with a single large median tooth. 
Figure 1, e, shows this tooth just 
protruding through the mouth as 
seen from the ventral surface with 
the palps forming the background. 
The proventriculus is colorless and 
inconspicuous, extending through 
only about three somites. 

Two forms of setae apparently 
occur in all somites, cases where the 
simple ones are absent being evi¬ 
dently due to accident. Both kinds are long and very slender. The 
compound form (fig. 1, d) has a small terminal joint without any 
lateral denticulations. The simple seta is slightly heavier than the 
compound and is beveled at the end (fig. 1, e). Only one occurs in 
each parapodium, and it lies at the dorsal surface of the seta bundle. 

The holotype (TJ.S.N.M. No. 19599) and paratypes were collected 
at Station 8885, off Cape Henry, Va., in 20 fathoms, July 9, 1920, 

MYRIANA CIBRATA, new specie* 

Figure 2 

This new form is assigned to the genus Myriama because of its 
flat leaflike dorsal cirri and the absence of ventral ones. All speci¬ 
mens are variable in length; one 4 mm. long has a body width of 
0.3 mm. 

In the holotype the prostomium (fig. 2, a) is rounded anteriorly 
and has no. trace of any palps. The eyes are large, those of the same 
side in contact; the anterior ones are a little farther apart than the 
posterior; lenses prominent. The median tentacle is the longest, 
reaching a length several times that of the prostomium. The lateral 
tentacles are similar to this in form but are shorter. The dorsal 
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Figure 1 .—Pionosyllis manca, new spe¬ 
cies: a , Anterior end, X 75; }>, anal 
cirri, x 75; c, ventral view of pro¬ 
boscis with protruding tooth, x 68; 
d, compound seta, x 550; e, simple 
seta, X 550 
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tentacular cirri are shorter than the tentacles but in other respects 
agree with them in appearance. The ventral tentacular cirri (not 
shown in the figure) are short, and though a little longer than the 
dorsal cirri they resemble them in form. 

The second somite has a tuft of compound setae and a long dorsal 
cirrus, which is similar to the tentacles in form but longer than they 
are. All other dorsal cirri are short, oval, and leaflike in outline. 
The pygidium (fig. 2, b) has the form of a thin, flattened lip, with 
a rounded posterior margin broader than the terminal somites. The 
anal cirri are shaped like the dorsal ones but are larger than any 
of them. Because the dorsal cirri of the shortened posterior somites 
are smaller than those farther 
forward, the anal cirri are very 
prominent. 

The esophagus is narrow, has very 
dark-brown walls, and is bent on 
itself so that although the loop ex¬ 
tends into somite 3, it opens into the 
pharynx in somite 2. The phar¬ 
ynx extends through about three 
somites, and the remainder of the 
canal behind this is very broad. 

The parapodia are without ven¬ 
tral cirri. In the setal portion are 
a presetal and a postsetal lobe with 
the tuft of setae protruding be¬ 
tween them. These lobes are FIGURE 2.— Myriana oirrata, new species : 
approximately equal in size and o. Anterior end, xes; pygiaitun, x 

are rounded at their apices. The ’ X 
setae have very minute terminal joints (note the scale of the drawing 
in Figure 2, c), each roughly triangular in outline with a slender 
terminal and a much stouter subterminal tooth. 

The holotype (TJ.S.N.M. No. 19603) was taken at Station 8828, 
July 8, 1920, near the mouth of Chesapeake Bay, in 16.47 meters. 
Others were taken at Stations 8826, 8827, 8840, 8829, and 8985 in 
the same locality in depths varying from 18.03 to 45.75 meters, July 
8 to August 22,1920, and April 2,1921. 

Family SPIONIDAE 

PRIONOSPIO PLUMOSA, new species 

Figure 8 

The largest specimens in the collection were 15 mm. long, but in 
none was the posterior end well preserved, so that they may have 
been longer when alive. The greatest width near the anterior end 
was 0.6 mm. 
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The holotype has the basal portion of the prostomium (fig. 3, a) 
rounded and carries two pairs of reddish eyes, those of the anterior 
pair much farther apart than are the posterior. Just in front of 
the anterior eyes the prostomium narrows, and for a distance of a 
little more than twice its width it is continued forward as a parallel- 
sided lobe with rounded apex. The first somite is narrow on the 
dorsal surface (the boundary between this and the prostomium is 
not clearly marked off in my material), but laterally and ventrally 
it is continued forward in the form of an inverted hood underlying 
the prosto mium for nearly its entire length and folding laterally so 
as almost entirely to obliterate it in a side view. When extended, 

the proboscis is 2-lobed 
at the apex extending 
only for a short dis¬ 
tance beyond the end of 
the prostomium (fig. 3, o ). 

I was unable to find 
any trace of tentacular 
cirri on any of this 
material. 

The first setigerous 
somites have each a 
flattened cirruslike lobe 
posterior to the dorsal 
tuft of setae. From the 
first to the third there 
is gradual increase in 
size of these lobes and 
then a gradual decrease, so that they practically disappear in the 
region of setigerous lobes 8 to 10. Similar but smaller lobes lie 
posterior to each seta tuft in the neuropodium. (Fig. 3, 6.) 

In this material the structure of the gills varies much in different 
specimens. So far as I can determine, the number should be three, 
but fewer are present in some cases, apparently because of loss. A 
fully developed gill has a naked base and a heavy central axis, car¬ 
rying on either side a row of filaments, the longest filaments being 
in the middle of the series. The gills shown in Figure 3, J, repre¬ 
sent three stages in gill development. First there is a slender ten¬ 
taclelike process with crenulated margins from which later filaments 
grow out, as in the second of the gills figured, and finally these 
develop into the conditions shown in the third gill. The most pro¬ 
fusely branched gill I have seen was the first pair in a specimen that 
retained no others. Apparently, therefore, the first gill does not 
always retain the tentaclelike character shown in the figure. 



Figure 3. —Prionospio phcmosa, new species: a s Dorsal 
view of prostomium, X 45 ; 5, side view of pros- 
tomium, X 20 ; c, protruded pharynx, X 20; d, seta, 
X 500 
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In anterior somites the setae of the dorsal tuft are all very long 
and slender and much curved, the longest lying at the top of the tuft 
and reaching beyond the base of the gill. Those of the ventral tuft 
are shorter than the dorsal but resemble them in other respects, but 
they curve in the opposite direction. On the ninth setigerous somite, 
hooded setae appear accompanied by slender simple ones. These 
hooded setae have a double hood, the double character, however, not 
being visible except when seen in full face. Each has a large sub¬ 
terminal tooth with a row of three much smaller ones beyond it. 
(Fig. 3, d.) Toward the posterior end of the body the dorsal setae 
are very few in number and are much elongated, some resembling 
those of the notopodium in the anterior somites, while others are 
hooded and resemble in form those of the neuropodium of the an¬ 
terior somites. None of this material was sufficiently well preserved 
to allow of any accurate description of the posterior end. 

In the form of the prostomium with its underlying prolongation 
from the under side of somite 1, this species resembles Streblospio 
benedicti of Webster, but lacks the prominent hoodlike structure on 
the dorsal surface of the second setigerous somite, which character¬ 
ises that species. The dorsal cirri are much more prominent in 
P. plvmom, while in Streblospio the margins of the gills are crenu- 
lated but never lobed. 

The holotype (U.S.N.M. No. 19598) was taken at Station 8881, 
October 19,1920, while other specimens were taken at Stations 8848, 
8875, 8876, 8878, 8882, and 8887, ranging through the lower middle 
bay from the mouth of the Patuxent River to the mouth of the Rap¬ 
pahannock River, in depths of from 7.32 to 47.58 meters, August 22 
to October 19, 1920. 
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REVISION OF THE SPECIES OF BEETLES OF THE 
GENUS TRIRHABDA NORTH OF MEXICO 


By Dokis Holmes Blake 

Assistant Entomologist, Bureau of Entomology, United States Department of 

Agriculture 


INTRODUCTION 

The genus Trirhabda of the Chrysomelidae was described by 
LeConte 1 in 1865, and to it were assigned nine North American 
species, all of which are still commonly retained in the genus. They 
are, in order: T. nitidicottis , new species, T. (Galleruca) canadensis 
Earby, T. ( GaXl&ntca ) luteocincta LeConte, T. ( Gcdlencca) jlavo- 
limbaba Mannerheim, T. (GaLlemca) attenwaba Say, T. convergent, 
new species, T. (Ghrysomela) tomentosa Linnaeus, T. vircfaba, new 
species, and T. brevicollis , new species. No type has hitherto been 
designated for Trirhabda. In a discussion of the typification of 
Trirhabda and some related genera contributed by H. S. Barber to 
the present paper (pp. 2-3), the first species, nitidicollis , is selected as 
the type of LeConte’s genus. LeConte’s ninth and last species, brev- 
icollis, differs from the others in many characters and is made, on 
page 32 of this paper, the type of a new genus. 

LeConte characterized the genus as haying the body large, elon¬ 
gate, not very convex, finely punctured, and pubescent; the head not 
at all carinate in front, the antennae with the third joint shorter 
than the fourth; the prothorax with a transverse impression; the 
elytra margined, with epipleura extending only halfway; the 
tibiae not sulcate; and the claws cleft. The usual color he de¬ 
scribed as pale, with a black occipital spot on the head, three dis- 
coidal spots on the prothorax, and broad sutural and discoidal black 
or green stripes on the elytra, these vittae coalescing in some species 
and leaving only the margin pale. He separated the genus from 
Gaderucella and Monoxia by a difference in the proportion of the 

*Proc. Acad. Nat. Sci. Philadelphia, vol, 17, p, 219, 1865. The exact date of publi¬ 
cation of the number (for “ October”) in which LeConte’s paper appeared is not known. 
The only available information is given in the note in the Index of the Contents of the 
Journal and Proceedings of the Academy, 1913: Vol. 17 (1865), no. 4 (pp. 173-236). 
“ Receipt acknowledged by Albany Institute, Dec. 26, 1865.” 
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third and fourth antennal joints—in the two latter genera the third 
joint is longer than the fourth—and by the short epipleura. 

In the country north of Mexico there are few genera besides 
Goderueella and Monoxia likely to be confused with Trirhabda, but 
a few species of two closely related and mainly Central American 
genera have been found in the United States and described as species 
of Trirhabda. The species of these genera occurring in the United 
States are therefore included in this paper. 

The only genus so closely related to Trirhabda as to be doubtfully 
distinct is the Central American Nestmus, described by the Rev. 
H. Clark,* also in 1865. Jacoby 3 found little to distinguish the 
two genera except the larger size of the species of Nestmus. It is 
evident, however, that in working up the diverse Central American 
material he referred to Trirhabda species belonging to other genera: 
The genus Trirhabda as outlined by LeConte is a homogeneous 
group, and Nestmus does not conform with it either in its larger 
size and very coarse sculpture or in its nonvittate elytnj markings. 
In all the species of Nestiwus thus far described there is no sugges¬ 
tion of vittation, a primary characteristic of Trirhabda. The 
aedeagus in Nestinus resembles in general shape that of Trirhabda 
but differs from it in lacking the thinly chitinized groove that in 
Trirhabda extends medially along the dorsal surface the greater part 
of its length, 

H. S. Barber, who has long been interested in the problems of 
nomenclature involved in this group, has kindly prepared the fol¬ 
lowing statement designating the genotypes of Trirhabda and a 
number of related genera: 

Generic concepts of authors not being in agreement and objectionable 
changes in the application of names being possible, the following list of generic 
names with genotype designations may be useful; species of Trirhabda have 
been treated under all except PyrrhaUa, which was wrongly included in 
Trirhabda by Crotch, 1873: 

Ghrysomela Linnaeus, 1758, 78 species. 

Genotype, Chrysomela populi Linnaeus, 1758, designated by Latreille, 1810. 
CryptocephaVus Geoffiroy, 1762, 12 species without available names except the 
first and third, under which references to Linnaean species are given. 
The first species, now A.eyialastica alni, was doubtless the best repre¬ 
sentative of the genus from the author’s standpoint, but the genotype 
designation by Latreille, 1810, for the Fabrician genus Cryptocephalus 
can be and is hereby applied to the Geoffroyan genus by tracing back 
the citations under serioeus by Fabricius and Linnaeus to the species 
cited by Geoffroy from the prebinomial Fauna Suecica. 

Genotype, Chrysomela sericea Linnaeus, 1758, designafafl by Latreille. 
1810. 


‘Ann. and Mag. Nat. Hist,, ser. 8, voL 16, pp. 824, 325, Oct., 1865. The publishers 
of the Annals and Magazine of Natural History write, “ To our knowledge it has always 
been published on the first day of the month.” 

*Biol. Centr. Amer. Coleopt, vol. 6, pt, 1, pp. 483, 485, Dec., 1886. 
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Galeruca Geoffrey, 1762, 5 species without names, but the first one with dta- 
tation to the species chosen by Latreille. 

Genotype, Clirysomela tanaceti Linnaeus, 175S, designated by Latreille, 
1810. 

Galleruca Fabricius, 1792 (emendation of Galeruca). 

Coelomera Chevrolat, in Dejean, 1837,. 31 species, most of them with invalid 
specific names. The species chosen for type of this genus as described 
by Chevrolat, 1844, is acceptable for its earlier establishment in the 
Dejean Catalogue. 

Genotype Clirysomela cayennensis Fabricius, 1789, designated by Weise, 
1924. 

Monocesta Clark, 1865 (October 1), 24 species. 

Genotype, Monocesta imperialis Clark, 1865, designated by Weise, 1924. 
Corala Clark, 1865 (October 1), 1 species. 

Genotype, Coraia maculieollis Clark, 1865, monobasic. 

Nesttoms Clark, 1865 (October 1), 3 species. 

Genotype, Nesttnus bimaculatus Clark, 1865, present designation. 
Trirhabda LeConte, 1865 (October ?), 9 species. 

Genotype, Trirhabda nitidicollis LeConte, 1865, present designation. 
Pyrrhalta Joannis, 1866, 1 (?) species. 

Genotype, Galleruca viburni Payk, 1778, monobasic (?). 

Trihabda Crotch, 1873 (typographical error). 

Trirrhabda Gemminger and Harold, 1876 (emendation or typographical error). 
DESCRIPTION OF THE GENUS 

The head in Trirhabda is punctate and pubescent on the occiput 
and vertex. The occipital spot is sometimes only a narrow darkened 
line down the vertical fovea that is present in all species, or it may 
cover the entire base of the head and partly encircle the eyes. Yet 
in all species except two 4 that have been hitherto placed in 
Trirhabda, this occipital spot is present, and its shape, size, and color 
are of considerable specific importance. The antennal joints are 
variable, with the fourth always longer than the third. The third 
and fifth antennal joints are usually not equal, although in a given 
species they may vary slightly. 

The prothorax in most species appears transversely depressed, but 
this may be due to the collapse of soft tissues. It is usually ap¬ 
proximately twice as broad as long, sometimes less, rarely more. 
The margin as viewed from above is usually arcuate, but may be 
distinctly angulate medially. The apical and the basal angles have 
a tiny nodule. The surface is usually either alutaceous or shining 
with scattered coarse punctures, rarely impunctate; sometimes it is 
pubescent. It is pale yellow or brown and always has three spots 
varying in size, color, and shape, two lateral and one median. 

The color of the scutellum is an important character also. In 
species in which the .pale color predominates, the scutell um is often 
bicolored. 


4 T. "brei'icoUis and T. omata —here referred to a new genus; see pp. 33, 34. 



4 


PROCEEDINGS OF THE NATIONAL MUSEUM 


vol. 79 


The elytra are subparallel, with a narrow margin, and are con¬ 
fusedly punctate, the sculpture varying from very finely to rather 
coarsely rugose, and, except in one or two species, they are always 
more or less pubescent. In markings the species may be superficially 
divided into three classes—the vittate; the unicolorous, except for 
the pale margin; and the pale-brown desert species, in which the only 
traces of vittation are variable shoulder streaks and darkened sutural 
margins. The most common and typical pattern, as denoted by the 
generic name, is the trivittate form, with common sutural vitta and 
two lateral vittae always found in canadensis and nitidicollis. When 
the vittae begin to coalesce, there are specimens with traces of a 
median vitta, such as occurs co mm only in diducta and geminata and 
occasionally even in lewisii and confusa. When the median pale 
area is reduced still more, such examples occur as the vittate con¬ 
vergent, neoscotiae , and many specimens of lewisii. A still further 
development of the dark vittae results in reducing the pale median 
area to a degree that is typical of such species as baoharidis , atten- 
uata, and pHosa. Then come the species with the elytra entirely 
dark except for the margin. But in each species, with few excep¬ 
tions, a varying degree of vittation is found. For instance, both 
vittate and entirely dark specimens may be found in convergent, 
luteocincta, confusa , and sericotrachyla. In the other direction, 
there are the pale, faded-out, arid-country forms with only remnants 
of vittae, such as nigrohwmeraMs and eriodictyonis. The best illus¬ 
tration of variation within a species among these is geminata , which 
ordinarily has lateral, sutural, and an abbreviated median vitta, but 
may have only a lateral and sutural vitta (in one specimen in the 
collection of the University of Kansas), or may lack all trace of 
vittation except for a darkened humeral spot, or, again, the elytra 
may be nearly piceous. In fact, canadensis and nitidicollis are ex¬ 
ceptional in not having various degrees of coalescence in their vittate 
markings. The elytra as a whole are pale brown or yellow, with 
piceous, black, metallic-blue, green, violet, or deep indigo markings. 
The species occurring east of the Mississippi River (with the excep¬ 
tion of neoscotiae, in which the vittae appear almost black in some 
lights but are really deep blue or green) all have piceous markings 
without metallic luster. A few are very shining and brilliant, but 
the majority, because of the pubescence and alutaceous surface, are 
duller. The dried museum specimens, for the most part, are drab 
and collapsed, but the fresh specimens are beautifully colored. Hie 
original color as well as the shape in this genus is best preserved 
by putting the fresh specimens in formalin for a few days. 

_ The body beneath is pale, often with darker margins and some¬ 
times with entirely dark metastemum and abdomen, frequently with 
-a metallic luster. The legs are usually pale, but in some species 
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the outer sides are darkened. The principal leg characters differ¬ 
entiating Trirhabda as a genus are (1) the first tarsal joint longer 
than the following joints, (2) the absence of a well-marked external 
sulcus in the tibia, and (3) the bifid claws. 

The size and shape of the aedeagus furnish good specific charac¬ 
ters, which may well be used also to indicate generic boundaries. 
As it is extremely difficult to interpret descriptions of the shape of 
the aedeagus, I have in all species made a drawing of the dorsal 
view showing the shape of the tip, which varies greatly in length 
and shape—in some it is short and blunt, in others long and taper¬ 
ing ; in some pointed, in others rounded; but in all the species the 
aedeagus is long and narrow and with a more or less acute, never 
truncate tip. In the convergens group the aedeagus varies but 
little. It may be that the whole group is a single species that has 
become separated into races in its wide geographic range, and these 
races have become quite different in coloring and markings. I am 
unable to inflate the internal sac of the aedeagus and do not know 
if even that would be of value in determining the species. In the 
luteooinota group the aedeagus is peculiar in its long tapering tip. 
Under luteodncta have been grouped two other species whose differ¬ 
ences no one had suspected, but dissection revealed aedeagi so unlike 
that I at once began to hunt for and find external characters. The 
same was true of canadensis and adela, attenuaia and pilosa, virgata 
and borealis. 

The quite different structure of the aedeagus of T. brevicollis first 
led me to suspect that it might belong to a different genus. Later 
the dissection of a Mexican Monocesta brought to light the same sort 
of aedeagus. This Monocesta is closely related to if not identical 
with Schaeffer’s Trirhabda omata, of which I have seen only a 
single specimen, the type. T. omata without doubt would have a 
similar aedeagus. Besides having a different aedeagus from Tri¬ 
rhabda, these three species have a differently shaped prothorax and 
are further distinguished by minor details of coloring and pubes¬ 
cence, and are herein described (p. 32) as a new genus. In addi¬ 
tion to figures of the aedeagi of all the species of Trirhabda. , I have 
given drawings of those of one or more species of each of the three 
closely allied genera, species of which have been ascribed to 
Trirhabda. 

EGGS AND LARVAL HABITS 

The life history of one of the most widespread species of Tri¬ 
rhabda, T. canadensis , an account of which by W. V. Balduf has been 
published, 5 is probably typical of the genus. The eggs, laid on the 
ground, are in clusters glued together by some strong adhesive and 


*Bnt. News, vol. 40, no. 2, pp. 35-39, 1929. 
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are thick shelled and tough. The genus is peculiar in that it passes 
the winter in the egg stage rather than the adult, as is usually the 
case in the Chrysomelidae. The fragile, thin integument of the 
adult is ill fitted to weather the snows of winter or the parching 
droughts of arid regions, particularly in the northern climates, which 
Trirhabda as a rule inhabits. 

Although the larvae of T. canadensis are conspicuous in their 
glistening blackness on the tops of goldenrod, they do not compare 
with the brilliant metallic-lustrous larvae of T. bacharidis or of some 
of the western species. A detailed description of the larva of cana¬ 
densis and notes on other species are given in Dr. Adam G. Boving’s 
paper on Beetle Larvae of the Subfamily Galerucinae. 6 

The larvae go into the ground just below the surface, where they 
form cases in which to pupate. The pupal stage lasts a week or 
two, evidently depending somewhat on climatic conditions. The 
height of the season of adults is late in June or in July in the 
latitudes of Washington, D. C., and Los Angeles and San Francisco, 
Calif. In Massachusetts, adults of virgata occur in numbers in 
August, and in the Yellowstone National Park I took adults of 
three species, two in abundance, early in September. Early in June 
at the Grand Canyon, Ariz., I found nearly mature larvae of 
another species. One generation a year is apparently the rule. 

As far as known, the larvae remain feeding on the tender foliage 
of their food plant. In T. brevioollis , in this paper referred to an¬ 
other genus (see p. S3), a different habit is recorded by J. D. 
Mitchell, who writes, “The larvae burrow into the ground where 
it is slightly raised, making runs or galleries, from which they crawl 
out and about day and night, but never more than a few inches from 
the colony home.” 7 

GEOGRAPHIC DISTRIBUTION AND VARIATION 

The genus as a whole belongs to the Transition and Boreal Zones. 
In most species the food plant is a composite, particularly goldenrod 
{SoUdago) in the East and sagebrush {Artemisia) in the arid coun¬ 
try of the West. The eastern species are few and not very vari¬ 
able in markings. Of the six species known to occur in the Eastern 
States, canadensis , bacharidis , and virgata are most common. Both 
canadensis and virgata feed on goldenrod, and occur from Canada 
southward, but are increasingly scarce south of New Jersey. T. baeh- 
aridis feeds on the salt-marsh composite Baccharis , which occurs on 
the coast all the way from southeastern Massachusetts to the Gulf 
of Mexico. T. canadensis and T. virgata extend across the northern 


• Proc. TJ. S. Nat. Mas., vol. 75, art. 2, pp. 1-48, 1929. 

* Chittenden, F. H., U. S. Dept. Agr., DIv. Ent. BnU. 88, n. s., p. 108, 1902. 
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part of the United States and southern Canada, canadensis reaching 
the Pacific coast, although virgata is not found beyond the Great 
Plains. 

A small group of three boreal species, the convergens group, all 
occurring on goldenrod, is found (1) in Nova Scotia, (2) along 
the shores of Lake Superior in Ontario and Wisconsin, to Manitoba 
and Alberta, and (3) in Alberta and in the Rocky Mountains south¬ 
ward to New Mexico. These species are all closely related and may 
be merely geographic varieties of one northern species. They are 
all small (the smallest of the genus) and similar in sculpture and 
pubescence, all have darkened ventral surface and heavy occipital 
and pronotal markings, and all have similar aedeagi. They differ 
chiefly in elytral coloring and present little intergradation in their 
separate localities. The Nova Scotia species is as readily separable 
from the Lake Superior species as both are from the Alberta and 
Rocky Mountain species. Moreover, the Lake Superior species 
has been found in Alberta preserving its distinctive coloration. Be¬ 
cause they are so readily separated, I have given names to each 
form, although structurally there is little to distinguish them. 
Another northern species, borealis , extends from Massachusetts 
through Michigan and the Dakotas to Montana and Washington, 
but is recorded south of these States only from West Virginia, where 
it probably was found in the mountains, and from Kansas and 
Missouri. Four species are almost confined to the area from the 
Great Plains west through the Rocky Mountains. T. lewisii is re¬ 
stricted to the Rocky Mountain region and lives on Ghrysothamnus. 
T. nitidicollis , also found on Ghrysothamnus , occurs from Wyoming 
to Arizona and New Mexico and into the arid southern part of Cali¬ 
fornia. It presents many color variations, although the pattern of 
the markings is quite uniform throughout its range. T. attenuata 
feeds on both goldenrod and sagebrush, and has a range from the 
Great Plains (Kansas and Nebraska) to Alberta and through the 
northern Rocky Mountain region in the United States. T. pilosa 
extends from Wyoming and Nevada into the Sierra Nevada in 
California. 

On the Pacific coast the species of Trirhoibda are manifold, with 
extremely variable markings, and present most interesting relation¬ 
ships. T. luteocincta occurs on the southern coast of California on 
a species of Aplopappus , and T. labrata , its close relative, is found 
about Monterey on Aplopappus ericoides. Another closely related 
species, confusa, said to be a sagebrush feeder, is found chiefly in¬ 
land, and still another, sericotrachyla, which has hitherto been con¬ 
fused with luteocincta , appears to be found only along the coast from 
San Diego to Los Angeles. T. flavolimbata , which feeds on Sac¬ 
charic pUuHaris , has been collected only in the San Francisco region. 
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Among the arid-region forms is eriodiotyonis^ known chiefly from 
the Mojave Desert region and found on a species of Eriodictyon 
(Hydrophyllaceae). One other California species, diducta, also 
feeds on Eriodictyon , but occurs as far north as San Francisco. 
These, two species breeding on Eriodictyon are so closely related 
that one is almost tempted to call them varieties of the same species. 
T. diducta ranges southward and inland to Nevada, and specimens 
from around Fresno are difficult to separate in general appearance 
from eriodiotyonis. Another very distinct species, caduca , described 
by Horn, has not been found outside Owens Valley. Two other 
species, geminata and nigrohimeralis, with the pale-brown coloring 
typical of forms from arid regions, occur in New Mexico and Ari¬ 
zona, and geminata extends to the Pacific coast through southern 
California, but specimens collected there usually have much darker, 
almost piceous, elytra. 

T. Irevicollis, not a true Trirhabda, feeds on prickly-ash 
(Zanthoxylum) and occasionally is a pest on orange, both belong¬ 
ing to the Rutaceae. It is found in the Gulf States and north in the 
Middle States even to Michigan. T. ornata , also referred to the same 
genus, is found only in Texas, and T. (— Coraia) subcyanescens has 
been recorded only from the southern tip of Texas in Cameron 
and Hidalgo Counties. 

Without a fully representative collection, it is extremely difficult 
to identify specimens of Trirhdbda i. The genus is homogeneous, 
possessing few structural characters by which to separate the species; 
the species are with few exceptions variable in elytral markings and 
coloring, and as a rule they Can not be determined by their food 
plant, since the majority feed on goldenrod or sagebrush or both. 
The key here given will probably not prove satisfactory to those who 
are not somewhat familiar with the group. In species that are 
similar in external appearance, the shape of the aedeagi is of great 
help in the identification. 

In designating paratypes of the new species, I have taken care to 
list only other specimens bearing the same data as the type, although 
in all cases a larger number of specimens of the species was at hand. 
This is not generally the practice in entomology at present, but in 
the case of a genus in which the species are so closely related and so 
easily confused, it is desirable that the paratypes should be as nearly 
as possible equivalent to the type. 

I have been fortunate in having many collections placed at my 
disposal, and wish to thank the following men for their kindness 
in sending me their own collections or those in their care: Nathan 
Banks and P. J. Darlington, of the Museum of Comparative Zoology, 
Cambridge, Mass.; C. W. Johnson, of the Boston Society of Natural 
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History; 0. A. Frost; E. T. Cresson, jr., of the Academy of Nat¬ 
ural Sciences of Philadelphia; Dr. T. H. Frison, of the Illinois State 
Natural History Survey; H. P. Loding, Prof. H. B. Hungerford, 
and Warwick Benedict, of the University of Kansas; Prof. Paul 
Jo hns on, of South Dakota College; Prof. Franklin Sherman, of 
Clemson College; Ralph Hopping; and F. S. Carr. I am also in¬ 
debted to my associates in the United States National Museum, par¬ 
ticularly to H. S. Barber and L. L. Buchanan, who have given me 
freely their welcome criticism and advice. 

KEY TO GENERA 

1. Third and fourth antennal joints approximately equal or third 

slightly the longer; a distinct ridge or sulcus on outer edge 

of tibia extending its entire length-2 

Third antennal joint distinctly shorter than fourth; sulcus on 

outer edge of tibia indistinct, not extending its entire length-3 

2. Body dilated posteriorly; prothorax more than twice as broad 

as long, with arcuate sides; antennae not longer in male-Monocesta 

Body parallel; prothorax subquadrate, scarcely twice as broad 
as long, sides tending to be straight or slightly angulate at 

middle; antennae longer and more robust in male-Ooraia 

8. Aedeagus short, truncate; prothorax considerably more than 

twice as broad as long; head glabrous-Derospidea, new genus 

Aedeagus long, acute at tip; prothorax approximately twice as 
broad as long; head pubescent_Trirhabda 

KEY TO THE SPECIES OF TEIRHABDA 


1. Occipital and pronotal spots and elytral vittae piceous or black 

without metallic luster- - -- 2 

Occipital or pronotal spots or vittae or entire elytra except for 

margin dark with metallic luster-’_12 

Occipital and pronotal spots and remnants of elytral vittae 
reddish brown to piceous. Species of the arid Southwest_29 

2. Pronotal surface between coarse punctures smooth and shining_3 

Pronotal surface between coarse punctures alutaceous_4 

3. Elytra coarsely punctate, with short, very sparse pubescence; 

sutural vitta only a narrow darker border of sutural edges, 
lateral vitta narrow, more or less evanescent; pronotum 
usually coarsely punctate, not polished. Owens Talley, 


Calif-caduca (p. 31) 

Elytra finely punctate, finely and densely pubescent; sutural 
and lateral vittae usually united at apex; pronotum sparsely 
punctate, polished. Rocky Mountains and southern Cali¬ 
fornia-nitidicollis (p. 23) 

4. Elytra with lateral and sutural vittae united before or slightly 
behind middle or with traces of median vitta coalescing with 

lateral vitta_ 5 

Elytra with lateral and sutural vittae distinct and not united 
before apex, no median vitta_ 7 

54290—31-2 
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5. Large (7 mm. to 12 mm.); elytra finely and densely pubescent; 

vittae coalescing shortly behind middle. Atlantic seacoast on 
_ _bacharidis (p. 12) 

Smaller (5 mm. to 9 mm.); elytra not densely pubescent; 
usually on Boli&ago or other dry-land composite—-—-6 

6. Lateral and sutural elytral vittae usually distinct, with traces 

of median vitta, sometimes coalescing, sometimes evanescent; 
pronotum densely and coarsely punctate. Southwestern 

United States_geminata (p. 31) 

Lateral and sutural vittae united behind middle; pronotum with 
scattered coarse punctures. Southeastern United States. 

virgata var, (p. 16) 

7. Occipital spot small, oblong, not forming a transverse basal 

band or extending broadly down front; elytra densely pu¬ 
bescent, finely punctate-canadensis (p. 13) 

Occipital spot either a wide transverse basal band or extending 
broadly down front-8 


8. Elytral vittae on close examination deep blue or green, although 

appearing black; body beneath mostly dark. Nova Scotia. 

neoscotiae, new species (p. 17) 

Elytral vittae always entirely piceous or black; body beneath 
usually pale, often with a narrow dark margin, this occasion¬ 
ally widening_ 

9. Scutellum usually with pale tip; elytra inconspicuously pu¬ 

bescent, finely punctate-lewisii 


9 


m 


Scutellum black; elytra distinctly pubescent and, except in 
a&ela, distinctly and often coarsely punctate_ 


(P- 22) 
_ 10 


11 . 


Elytra densely pubescent, covering fine punctation. 

adela, new species (p. 14) 

Elytra not densely pubescent, the coarse sculpture apparent_11 

Robust (6 mm. to 9 mm.), coarsely punctate; occipital spot 
usually widely oblong and extending down front; aedeagus 

broad with short tip (see pi. 1, fig. 4)-virgata (p. 15) 

Slenderer (5.5 mm. to 8 mm.), not so coarsely punctate; occip¬ 
ital spot a transverse basal band curving down front; 
aedeagus gradually narrowed at tip (see pi. 1, fig. 5). 

borealis, new species (p. 16) 

12. Pronotum conspicuously pubescent_13 

Pronotum either entirely glabrous or very inconspicuously and 

sparsely pubescent_ 15 

13. Abdomen entirely dark except for last segment; elytra green 

except for pale margin and small basal vitta not reaching 

middle, smaller (4.5 mm. to 6.8 mm.)-pilosa, new species (p. 20) 

Abdomen never entirely dark, usually pale with narrow darker 
margin; elytra except for pale margin entirely blue or green, 
or with lateral, sutural, and traces of median vittae; larger 
(5 mm. to 8 mm.) 


14. Pronotal spots large; pronotum coarsely and densely punctate. 

California-sericotrachyla, new species 

Pronotal spots small; pronotum not densely punctate. Rocky 
Mountains and Great Plains---attenuate 

15. Pronotum not alutaceous, more or less shining_ 

Pronotum distinctly alutaceous_-__ 


_14 

(P. 28) 

(P. 21) 

-16 

_24 
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16. Pronotal spots entirely without metallic luster, usually small 

or moderate sized-*-17 

Pronotal spots with metallic luster, usually large-21 

IT. Sutural vitta entirely absent or at most represented only by 
darkened sutural edges, lateral vitta often reduced to an 


elongate humeral spot. Southern California-eriodictyonis (p. 24) 

Lateral and sutural vittae well marked, sometimes a median 
vitta, sometimes elytra entirely dark except for pale margin-18 

18. Pronotum very smooth, not depressed, polished; spots usually 

small; elytra never with median vitta or entirely dark-nitidicollis (p. 23) 
Pronotum somewhat depressed, not so shining; spots usually 
moderate-sized; elytra either with median vitta or entirely 
dark except for margin-19 

19. Elytra with long, dense, silky pubescence covering the puncta- 

tion, sometimes entirely blue or green except for margin, 

sometimes vittate with median vitta-confusa, new species (p. 27) 

Elytra with sparser, shorter pubescence, the punctation dis¬ 
tinctly visible-20 

20. Occipital spot black, narrowly oblong down front; elytra usu¬ 

ally with short median vitta, never entirely dark, punctation 

fine_diducta (p. 25) 

Occipital spot with metallic luster, curving broadly over head, 
often forming transverse basal band; elytra entirely blue or 
green except for margin and rather coarsely punctate. 

flavolimbata (p. 29) 

21. Very brilliantly metallic, with broad shining blue or green oc¬ 

cipital basal band, and large, often contingent, lustrous pro¬ 
notal spots; elytra inconspicuously pubescent and coarsely 

punctate, shining blue or green except for margin-labrata (p. 28) 

Metallic luster more or less obscured by pubescence, the occip¬ 
ital band and pronotal spots not so lustrous nor usually so 
large; elytra distinctly pubescent and with finer punctation_22 

22. Oblong oval, elytra rather coarsely punctate, never vittate, 

pubescence not long and silky (5 mm. to 8 mm.). About 

San Francisco-flavolimbata (p. 29) 

Parallel (7 mm. to 10.5 mm.); elytra with long silky pubes¬ 
cence, sometimes vittate. Southern California and inland_23 

23. Large (8.5 mm. to 10.5 mm.); abdomen mostly dark with metal¬ 

lic luster, prothorax much depressed, its large spots with dis¬ 
tinct metallic luster. Along seacoast, southern California. 

luteocincta (p 26) 

Smaller (7 mm. to 8.5 mm.); abdomen pale, sometimes with 
margin dark metallic; prothorax with smaller spots with 
indistinct metallic luster. Along seacoast, southern Cali¬ 
fornia and inland, extending to Oregon line— confusa, new species (p. 27) 

24. Elytra finely and inconspicuously punctate; body beneath 

never entirely dark; scutellum often with pale tip_25 

Elytra rather coarsely punctate; body beneath usually more or 
less darkened (not in boreaMs var. indigoptera ); scutellum 
always dark__26 

25. Elytra inconspicuously pubescent; pronotal spots moderately 

large; lateral and sutural vittae usually distinct and united 

at apex, occasionally coalescing before apex_lewisii (p. 22) 
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Elytra with fine, white pubescence; pronotal spots small, 
median one situated nearer base of pronotum than anterior 
margin; lateral and sutural vittae usually coalescing behind 
middle, rarely the attenuated median pale vitta extending 
much below middle_attenuate (p. 21) 

20. Large (0 mm. to 8 mm.); elytral vittae very dark, appearing 
black, but with indistinct blue, purple, or, rarely, green hue; 

abdomen mostly pale_borealis indigoptera, new variety (p. 17) 

Smaller (5 mm. to 6.5 mm.); elytral vittae or entire elytra (In 
species with elytra dark except for margin) with green or 
blue luster, more or less pronounced; abdomen always dark_27 

27. Elytral vittae inconspicuously green or blue, appearing nearly 

black. Nova Scotia-neosootiae, new species (p. 17) 

Elytral vittae or entire elytra except for margin with distinct 
metallic luster. Great Lakes westward-28 > 

28. Elytra usually entirely blue or green, the vittae in vittate 

forms usually not united at apex; elytra only moderately 
pubescent; body beneath dark without metallic luster, paler 
in vittate forms. Great Lakes, Wisconsin, Manitoba, Alberta. 

viridicyanea, new species (p. 19) 
Elytra entirely green except for margin, or in vittate forms 
with wide lateral and sutural vittae united at apex; elytra 
densely pubescent; body beneath dark with metallic luster. 

Rocky Mountains-convergens (p. 18) 

29. Elytra coarsely punctate, very sparsely pubescent_caduca (p. 31) 

Elytra not coarsely punctate, finely and densely pubescent_30 

80. Pronotum densely and coarsely punctate; elytra usually with 
median vitta or traces of it, or entirely reddish brown or 


piceous-geminata (p, 31) 

Pronotum sparsely and coarsely punctate; elytra never with 
median vitta or entirely dark-31 


81. Prothorax not angulate, alutaceous; elytra with only small 
dark humeral spot, not with metallic luster; small (5 mm. 

to 7 mm.). Arizona and New Mexico_nigrohumeralis (p, 30) 

Prothorax usually angulate, shining; elytra usually with elon¬ 
gate humeral spot, and usually with metallic luster; larger 
(5 mm. to 9 mm.). Southern California_eriodictyonis (p. 24) 

3U TKIRHABDA BACHARIDIS (Weber) 

Plate 1, Figure 1 

GuUeruoa iacharidis Weber, Observations Entomologieae, p. 57, 1801.— 
Fabbiotcts, Syst. El., vol. 1, p. 480, 1801.— Olivier, Ent., vol. 0, p. 629, 
pi. 3, fig. 34,1808. 

TrirhaMa tomentosa LeConte, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 
220, 1865. Probably not Oalleruca tomentosa Linnaeus, Syst. Nat., ed. 12, 
vol. 1, pt 2, p. 601. 

Description. —Robust, subparallel, pale yellow, with darkened an¬ 
tennae and tarsi, black occipital and three thoracic spots, and wide 
lateral vitta joining with sutural vitta below middle. Head pale 
with dark mouth parts and occipital plaga extending narrowly down 














abt.2 REVISION OF TRIRHABDA NORTH OF MEXICO — BLAKE 13 

vertex; alutaceous with dense coarse punctation over occiput, lightly 
pubescent. Antennae with third joint short and robust, considerably 
shorter than fifth. Prothorax approximately twice as broad as long; 
sides only slightly arcuate with small median angle; surface aluta¬ 
ceous with sparse, coarse punctures; pale yellow with the usual three 
black spots of medium size. Scutellum black. Elytra densely, shal¬ 
lowly, and confluently punctate and covered with short, dense, pale 
pubescence; sutural and wide lateral vittae usually joined after mid¬ 
dle (in some Louisiana specimens vittae joined at middle). Body 
beneath pale with margins of metasternum and abdomen darkened, 
tarsi also dark. Length, 7.5 mm. to 12 mm.; width, 3.5 mm. to 
4.5 mm. 

Type locality. —Eastern North America. 

Distribution. —New York (Huntington, L. I.); Maryland (Chesa¬ 
peake Beach); District of Columbia (Washington); Virginia (Vir¬ 
ginia Beach); North Carolina (Wilmington); South Carolina 
(Charleston and Holly Hill); Georgia; Florida (Crescent City); 
Louisiana (New Orleans and Baton Rouge). 

Food plant. —Groundselbush, Baccharis haUmifolia Linnaeus. 

Remarks .—This species has been known as tomentosa Linnaeus 
since LeConte identified it with Gt-aUeruca tomentosa Linnaeus, pos¬ 
sibly following Illiger’s statement. 8 But Linnaeus compares the 
size of tomentosa with that of O. capreae , the European Loehmaea 
capreae, a far smaller beetle about 5 mm. long. As this species of 
Trirhabda is one of the largest, averaging about 10 mm., it does not 
seem probable that Linnaeus could have had it before him in writing 
his description, but rather some species of Gcderucella. Weber’s 
description and Olivier’s figure, as well as the name indicating the 
food plant, leave no doubt that Weber’s description refers to the com¬ 
mon coastal species of Trirhabda of eastern North America found 
on Baccharis. 

2. TRIRHABDA CANADENSIS (Kirby) 

Plate 1, Figure 2 

Qdlleruca oanadensis Kirby, Fauna Boreali-Americana, part 4, p. 219, 1837. 
Trirhabda canadensis LeConte, Proc. Acad. Nat. Sci. Philadelphia, p. 219,1865. 
Trirhabda canadensis var. tomentosa Cbotch, Proc. Acad. Nat. Sci. Philadel¬ 
phia, vol. 25, p. 56, 1873. 

Description. —Elongate, pale yellow, with darkened antennae and 
tarsi and sides of abdomen, and with small black occipital and usual 
pronotal spots; black sutural and lateral vittae on elytra narrow and 
joined at apex. Head alutaceous with coarse punctures, moderately 
pubescent, an oblong black spot on occiput extending down front. 


8 Mag. ftir Insektenkunde, vol. 6, p. 146, 1807. 
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Antennae with, third joint shorter than fifth. Prothorax not twice 
as broad as long, with sides slightly arcuate, angles small, not prom¬ 
inent; surface alutaceous with scattered coarse punctures; spots 
small and black, median one tending to be diamond-shaped. Scutel- 
lum entirely black. Elytra densely but finely punctate, and cov¬ 
ered with dense pale pubescence; lateral and sutural vittae only 
moderately wide and usually united at apex. Body beneath mostly 
pale, frequently with dark margins to metasternum and abdomen. 
Length, 7 mm. to 10 mm.; width, 3 mm. to 4 mm. 

Type locality. —Canada. Collected by Doctor Bigsby, probably 
north of the Great Lakes or the St. Lawrence River. 

Distribution. —Ontario, Manitoba, Saskatchewan, Alberta, British 
Columbia, Maine, New Hampshire, Massachusetts, Rhode Island, 
Connecticut, New Tork, New Jersey, Pennsylvania, Maryland, 
West Virginia, Michigan, Illinois, Kansas, Nebraska, South Dakota, 
Montana, Idaho, Colorado, Wyoming, Utah, Nevada, Arizona, New 
Mexico, California (“ Siskiyou ”), and Washington. 

Food plant. —Goldenrod, Solidago. 

Remarks .—This is probably the most widespread species of the 
genus, although its occurrence in the southern Atlantic and Gulf 
States has not been recorded. It is unlikely that Kirby’s descrip¬ 
tion applies to any other species, as there is no vittate northern 
Trirhabda, except this species, having a “ dot ” for an occipital spot. 
It varies little in markings in its wide range. The lateral and 
sutural vittae are usually united at the apex; the occipital and 
pronotal spots are small. The dense elytral pubescence and fine 
punetation at once distinguish it from virgata, while the somewhat 
depressed and finely alutaceous pronotum distinguishes it from 
nitidioolli8 with its polished, smooth pronotum. 

8, TRIRHABDA ADELA, new species 

Plate 1, Figure 3 

Description .—Of same general appearance as T. canadensis , but 
usually with a broad black plaga extending across occiput and larger, 
rounded spots on pronotum; pronotum also with more arcuate sides, 
and elytral vittae not united. Head coarsely, rugosely punctate, 
moderately pubescent, with wide black plaga extending across occi¬ 
put and down front. Antennae with third joint shorter than fifth. 
Prothorax about twice as broad as long with arcuate sides and feeble 
angles; alutaceous with scattered coarse punctures; spots larger and 
rounder than in canadensis. Scutellum black. Elytra a little more 
coarsely punctate than in canadensis , densely and finely pubescent; 
black sutural and lateral vittae moderately wide and usually not 
united at apex. Body beneath sometimes with abdomen entirely 



isx. 2 REVISION OP TRIRHABDA NORTH OP MEXICO—BLAKE 15 


dark, usually with only margin of metastemum and abdomen dark. 
Length, 6 nun. to 10 mm.; width, 2.8 mm. to 4.5 mm. 

Type—Collected by E. R. Kalmbach, July, August, 1912, at 
Bountiful, Utah. U. S. N. M. No. 43016 (with 11 paratypes). 

Distribution .—“ Hudson’s Bay Territory,” Illinois, Maryland, 
North Dakota, South Dakota, Kansas, Missouri, Texas, Wyoming, 
Montana, Utah, Nevada, California. 

Food plants. —Thistle, Cvrsium sp. (I. N. Gabrielson, North 
Dakota); tall goldenrod, Solidago altissima (J. C. Bridwell, Glen 
Echo, Montgomery County, Md., near Washington, D. C.). 

Remarks .—This species has always been confused with canadensis , 
which it closely resembles in size and general coloring. There are 
structural differences, however, in the shape of the tip of the 
aedeagus, besides the difference in the shape of the prothorax, with 
its more arcuate sides. The markings are also slightly different. 
There is a much wider basal plaga across the head, the pronotal 
spots are larger and rounder, and the elytral vittae do not ordinarily 
unite at the apex of the elytra as in canadensis. The elytra, too, are 
a little more coarsely punctate. 

It has been collected chiefly west of the Mississippi River, although 
a large'series from Illinois is in the collection of the Illinois State 
Natural History Survey, and a series was taken by J. C. Bridwell in 
the Potomac River Valley at Glen Echo, Md. 

Specimens of this species in Blanchard’s collection are labeled by 
him as “ western canadensis .” 

4. TRIRHABDA VIRGATA LeConte 

Plate 1, Figure 4 

Trirhabda virgata LeConte, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 220, 
1865. 

Description .—Oblong, robust, coarsely punctate, pale with dark¬ 
ened antennae, with black occipital spot, three moderately large 
pronotal spots, and wide piceous lateral and sutural vittae, usually 
not united at apex. Head alutaceous with obsolete coarse punctures; 
usually a wide, oblong, black occipital spot extending down front and 
covering base of head (shown when head is protruded); sparsely 
pubescent. Antennae robust, with third joint much shorter than 
fifth. Prothorax approximately twice as broad as long, usually ob¬ 
tusely angulate; surface dull and strongly alutaceous with scattered, 
coarse, shallow punctures; spots moderately large. Scutellum en¬ 
tirely black. Elytra coarsely and confluently punctate, inconspic¬ 
uously and rather sparsely pubescent; lateral and sutural vittae wide, 
the former usually wider than inclosed pale vitta, these dark vittae 
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seldom, uniting at apex. Body beneath with sides of metasternum 
and abdomen more or less darkened. Length, 6 mm. to 9 mm.; 
width, 2.5 mm. to 4 mm. 

Type locality. —“ Middle and Southern States.” 

Distribution. —Nova Scotia (Halifax); Ontario (?) ( K Windsor ”), 
New Hampshire (Chocorua); Massachusetts; Connecticut; Rhode 
Island; New York; New Jersey; Pennsylvania; Ohioi; Illinois; 
Wisconsin; South Dakota (Brookings); Kansas; Missouri; Texas 
(Belfrage collection); Alabama (Tumblin Gap and Monte Sano); 
Georgia (Stone Mountain). 

Food plant —Goldenrod, Solidago. 

Remarks. —The coarse, shallow punctation and sparse pubescence 
of the elytra at once distinguish this from the finely punctate, 
densely pubescent canadensis and adela, and the sparse pubescence 
separates it from the larger species, lacharidis. One specimen from 
Stone Mountain, Ga., collected by P. W. Fattig, and two from Ala¬ 
bama, collected by H. P. Loding, I have rather doubtfully placed 
with virgata. They are more slender and parallel and distinctly 
(not so confluently) punctate on the elytra, and are more heavily 
marked, the occipital spot becoming a wide basal band, and the 
elytral vittae joining at the apex. In the Stone Mountain specimen 
the vittae widen so as to coalesce shortly behind the middle, leaving 
only a very narrow, pale, abbreviated vitta as in lacharidis. All 
three specimens unfortunately are females. 

5. TRXRHABDA BOREALIS, new species 
Plate 1, Figure 5 

Description. —Small, oblong, pale; head with wide black occipital 
band, prothorax with three black spots, elytra with wide black 
sutural and lateral vittae; elytra more finely punctate than in 
virgata. Head alutaceous with obsolete shallow punctation, very 
lightly pubescent; occipital band across base curving broadly down 
front, but not attaining margin of eyes. Antennae with third joint 
shorter than fifth, fourth long. Prothorax barely twice as broad as 
long, slightly arcuate, sometimes feebly obtuse-angulate; surface 
alutaceous with scattered coarse punctures; spots moderately large 
and black. Scutellum black. Elytra rather finely but confluently 
punctate, with short fine pubescence; lateral and sutural vittae wide 
and black and usually not united at apex. Body beneath pale with 
narrow dark margin to metasternum and abdomen, in Montana 
specimens this margin becoming very wide and leaving only a narrow 
pale median line. Length, 6 mm. to 7 mm.; width, 2 mm. to 3 mm. 

Type .—Collected by H. B. Hungerford, July, 1927, at Douglas 
Lake, Mich. U.S.N.M. No. 48017 (with 5 paratypes). Six para- 
types deposited in collection of Kansas University. 
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Distribution . —Massachusetts; New York (Lake Placid); West 
Virginia; Michigan; Minnesota; North Dakota; South Dakota; 
Missouri; Montana; Washington; “ Fort McLeod, British America.” 

Food plant .—Unknown. 

Remarks . —This species has been confused with virgata and con¬ 
vergent in collections. It is smaller, more slender, and with finer 
clytral punctation then virgata. In fact, some specimens, probably 
because of the fine punctation, have been labeled canadensis , but it is 
quite distinct from canadensis in its smaller size and heavier mark¬ 
ings and sparser elytral pubescence. It usually differs also from 
both virgata and canadensis in having a wide black band across the 
base of the head, curving broadly down over the front. It is more 
closely related to convergent , but is not so small or with so long 
pubescence, and lacks metallic luster in its dark markings. The pale 
vittae are usually wider than in convergent and extend to the apex. 
The western specimens from the Rocky Mountain region have a 
darker ventral surface than the eastern ones, which are almost en¬ 
tirely pale beneath. The aedeagus in borealis is not so heavy or so 
long as in virgata , and the tip is more acutely narrowed in contrast 
to the broader, blunter tip of virgata. 

TRIRHABDA BOREALIS INDIGOPTERA, new variety 

Description .—Larger (6 mm. to 8 mm. long, 2.5 mm. to 3.5 mm. 
wide); vittae usually deep blue or purplish, rarely green. Body 
beneath mostly pale. 

Type. —Collected at Brookings, S. Dak. (Knab collection). U. S. 
N. M. No. 43018 (with 14 paratypes). 

Distribution. —Illinois, Minnesota, North and South Dakota, 
Kansas. 

Remarks. —The elytral vittae are so deep blue or purplish that 
unless they are examined closely or compared with specimens having 
black vittae, the bluish hue is not readily seen. This variety is about 
the same size as virgata , with which it has been confused in collec¬ 
tions, although it is slightly more slender and has finer elytral 
punctation. 

6. TRIRHABDA NEOSCOTIAE, new species 

Plate 1, Figure 6 

Description. —Small, subparallel, not shining, pale, with wide 
black occipital plaga. rather large pronotal spots, and very dark 
blue or bluish green (appearing nearly black) wide lateral and 
sutural vittae; ventral surface mostly dark. Head alutaceous with 
obsolete coarse punctures, finely and sparsely pubescent; a wide 
black occipital plaga extending across base of head and curving 
down front, but not attaining margin of eyes. Antennae with 
64290—31-3 
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third joint shorter than fifth. Prothorax scarcely twice as wide as 
long, with arcuate sides, surface alutaceous with scattered coarse 
punctures; spots usually large, especially the median one, and black. 
Scutellum entirely dark. Elytra coarsely punctate, with punctures 
confluent and shallow, not so coarse and distinct as in virgata; finely 
pubescent; a wide lateral vitta frequently uniting at apex with su¬ 
tural vitta, the intervening pale vitta being in many cases extremely 
narrow but of approximately same width throughout its length, 
these dark vittae blue or green (often inconspicuously so), not 
lustrous. Body beneath pale with sides of metasternum and abdo¬ 
men widely darkened. Length, 5.6 mm. to 6.5 mm; width, 2.5 mm. 
to 3.2 mm. 

Type. —Collected by C. A. Frost, July, 1929, Portaupique, Nova 
Scotia. U.S.N.M. No. 43019 (with 7 paratypes). Ten paratypes in 
collection of C. A. Frost. 

Distribution. —Nova Scotia (Castlereigh, Westchester, Portau¬ 
pique). 

Food plant. —Goldenrod, Solidago. 

Remarks. —The three species of the convergens group— neoscotiae, 
convergens, and viridicyanea —are all closely related, although 
easily separable by their elytral coloring and generally by their geo¬ 
graphic range. They may all be varieties of a small northern spe¬ 
cies. I am unable to separate them by the shape of the aedeagus, 
which in all is very similar. LeConte treated the first of these 
(neoscotiae) as a form of convergens , in which the lateral and su¬ 
tural vittae frequently are not united. The Nova Scotia specimens 
also are unlike typical convergens in coloring, having dark vittae 
without metallic luster, and often appearing nearly black. T. neo¬ 
scotiae is not so densely pubescent as typical convergens, and the 
sutural and lateral vittae never coalesce so as to cover the elytra 
except for the pale margin, as is frequently the case in typical con¬ 
vergens. The ventral surface also is not so completely darkened. 

7. TRIRHABDA CONVERGENS LeConte 

Plate 1, Figure 7 

Trirhabda convergens LeConte, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, 
p. 220, 1865. 

Description. —Small, subparallel, faintly shining with metallic 
luster, pale with a wide dark basal plaga across head, large black 
pronotal spots and elytra either entirely metallic green except for 
margin or with narrow pale vitta, usually wider at base and not 
reaching apex; ventral surface dark. Head alutaceous with obso¬ 
lete rugose punctation; a wide dark plaga, often with green luster, 
-over base of head, frequently reaching margin of eyes and some- 
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times a dark margin encircling eyes. Antennae with third and 
fifth joints subequal. Prothorax approximately twice as broad as 
long, with arcuate sides; surface alutaceous with scattered coarse 
punctures; spots large and black. Scutellum black. Elytra 
coarsely and confluently punctate, covered with long, dense, pale 
pubescence, entirely metallic green except for pale margin or with 
a median narrow pale vitta, wider at base and usually extending 
well down to apex, but not joining apical pale margin (in one speci¬ 
men from Custer, S. Dak., the pale vitta reaches apex). Body be¬ 
neath pale with metasternum and abdomen except for last' ventral 
segment dark with green luster. Length, 5 mm. to 6.5 mm.; width, 
2.3 mm. to 3 mm. 

Type locality .—“ Kansas, Nova Scotia ” (the Nova Scotia speci¬ 
mens are here referred to T. neoscotiae). 

Distribution .—Alberta (Waghorn, Blackfalds, Edmonton); Mon¬ 
tana (Bear Paw Mountain, Beaver Creek); Wyoming (Yellowstone 
Park, Rock River); Colorado (Buena Vista, Pingree Park, Pagosa 
Springs, Creede, Colorado Springs); New Mexico (Fort Wingate, 
Pecos); South Dakota (Custer); Kansas (Douglas County); Michi¬ 
gan (Trout Lake). 

Food plant .—Goldenrod, Solidago (F. S. Carr). 

Remarks .—Compared with T. neoscotiae , specimens of this species 
are a little smaller, the vittae are decidedly green, with more me¬ 
tallic luster, the plaga over the head frequently and the ventral 
surface nearly always have a green luster, as is not the case with 
neoscotiae, and the entire elytra, except for the margin, are fre¬ 
quently green. The shape of the elytral vittae is somewhat different 
in that the pale vitta is usually wider near the base of the elytra, 
converging and becoming attenuated toward the apex. The third, 
fourth, and fifth antennal joints are usually somewhat different in 
length from the corresponding ones of neoscotiae , in which the fourth 
is considerably longer and the third not subequal to fifth. 

Prof. T. D. A. Cockerell has named the variety without vittae 
virescens .* 

8. TRIRHABDA VIHIDICYANEA, new species 

Plate 1, Figure 8 

Description .—Small, parallel, coarsely punctate, pale with broad 
black occipital and pronotal spots; elytra except for margin usually 
bright blue green, occasionally with a pale median vitta, lightly 
pubescent; ventral surface more or less dark. Head alutaceous with 
punctures obsolete and confluent, moderately pubescent;, a wide 
black occipital band, sometimes attaining margin of eyes, rarely 

“ Trirhalda convergent virescens, Ent. News, vol. 1, p. 4, 1890. 
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with a faint metallic luster. Prothorax twice as broad as long, 
with arcuate sides, alutaceous with scattered coarse punctures; spots 
moderately large, black. Scutellum entirely black. Elytra parallel, 
rather coarsely and confluently punctured, pubescent, and, except 
for pale margin, entirely shining blue green, or with a median pale 
vitta reaching apex. Body beneath with metasternum and abdomen 
usually dark except in middle and on the last ventral segment. 
Length, 5 mm. to 6 mm.; width, 2 mm. to 2.2 mm. 

Type. —Collected at Winona, Wis., no collector given. Formerly 
in BrooHyn Museum collection. TJ. S. N. M. No. 48020 (with 8 
paratypes). 

Distribution.— Wisconsin (Winona); Ontario (Nepigon, Mich- 
ipicoten); Manitoba (Aweme); Alberta (Medicine Hat). 

Food plant. —Goldenrod, Solidago (F. S. Carr), 

Remarks. —Although readily separable by its bright blue-green 
elytra from typical convergent, which is usually of a dull yellow- 
green, there are few structural characters by which to distinguish 
this from convergens. In collections it has frequently been labeled 
)-flavolimbata, and has apparently never been associated with conver¬ 
gens. It is quite unlike the California -flavolimbata , not only in 
its small size and parallel shape, but also in the black coloring of the 
occipital and pronotal spots and ventral surface. The ventral surface 
in the paler, vittate specimens is pale with only a narrow darker mar¬ 
gin, which is not typical of vittate convergens. It is also not quite 
so densely pubescent. 

9. TRIRHABDA PILOSA, new species 

Plate 1, Figure 9 

Description. —Small, subparallel, covered with moderately dense, 
white pubescence; head with wide, dark plaga, prothorax with large 
black spots, elytra entirely green except for pale margin and short 
median basal vitta not reaching middle, ventral surface mostly dark. 
Head densely covered with long, white pubescence over the wide 
black occipital plaga, this plaga often with metallic luster, and ex¬ 
tending down front and about upper part of eyes. Antennae with 
third and fifth joints subequal. Prothorax approximately twice as 
broad as Tong, with slightly arcuate sides, very obtusely angulate at 
middle; surface alutaceous with coarse punctures, pubescent; spots 
large, black, sometimes in contact. Scutellum usually black, some¬ 
times with pale tip. Elytra finely punctate, densely and finely 
pubescent; green except for margin and small pale median area be¬ 
tween scutellum and humerus, this becoming attenuated and dis¬ 
appearing before middle. Body beneath pale with metasternum and 



am. 2 REVISION OF TEIRHABDA NORTH OF MEXICO—BLAKE 21 


abdomen, except for last segment, dark with metallic luster and 
densely pubescent. Legs with outer edge darkened. Length, 4.5 
mm. to 6.8 mm.; width, 1.8 mm. to 2.8 mm. 

Type .—Collected by D. H. Blake, September, 1927, at Mammoth, 
Yellowstone Park, Wyo. U. S. N. M. No. 4302i (with 71 para- 
types). Four paratypes each in collections of C. A. Frost, F. S. 
Carr, H. P. Loding, Museum of Comparative Zoology, Academy of 
Natural Sciences of Philadelphia, Illinois State Natural History 
Survey, and University of Kansas. 

Distribution. —Wyoming, Nevada, California (Nevada County, 
Truckee, Tallac, Lake Tenaya, Yosemite). 

Food plaint. —Sagebrush, Artemisia tridentata Nuttall (D. H. 
Blake). 

Remarks .—This small species somewhat resembles attenuata in 
elytral markings, and has been confused with it. It is smaller than 
attenuata, and the dense white pubescence of the prothorax, as well 
as the larger pronotal spots, at once differentiates it. The elytra are 
yellowish green rather than bluish green, as is more often the case 
in attenuata , and the median vitta rarely reaches the middle of the 
elytra, whereas in attenuata it attains the middle and not infrequently 
extends nearly to the apex. The ventral surface of pilosa is also 
much darker than in attenuata. Its range also is different, as it 
occurs from Wyoming to the Sierra Nevada in California, while 
attenuata is found from the Great Plains to the Bocky Mountains. 

10. TRERHABDA ATTENUATA (Say) 

Plate 1, Figure 10 

Galleruca attenuata Sat, Journ. Acad. Nat. Sci. Philadelphia, vol. 3, p. 459, 
1824. 

Trirhabda attenuata LeCootb, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 
220, 1865. 

Description. —Elongate, finely punctate, lightly pubescent; pale 
yellow with wide black plaga over occiput, pronotum with usual 
three spots, elytra with wide blue or green lateral and sutural vittae 
coalescing usually at middle and leaving only an attenuated pale 
vitta, wider at base, on either elytron. Head rugosely punctate over 
occiput, moderately densely pubescent, a wide dark plaga with usu¬ 
ally green luster across base of head curving down over front. 
Antennae with third joint shorter than fifth. Prothorax approxi¬ 
mately twice as wide as long, with arcuate sides, shining, with 
scattered coarse punctures, surface sometimes lightly pubescent; 
spots small, median one situated nearer base than anterior margin. 
Scutellum frequently with paler outer margin. Elytra finely punc- 
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tate, moderately pubescent, surface somewhat shining. Vittae 
bright blue-green or blue, wide, usually coalescing at or behind 
middle, leaving a pale vitta wider at base and becoming attenuated 
toward apex, occasionally the pale vitta extending nearly to apex, 
but sutural and lateral vittae always united. Body beneath pale 
with metastemum and sides of abdomen dark with metallic luster, 
densely covered with white pubescence. Length, 5 mm. to 8 mm.; 
width, 2 mm. to 3.8 mm. 

Type locality. —Collected by T. Nuttall “ in Mississippi ” (on the 
Mississippi ? ). 

Distribution. —South Dakota (Black Hills, Dewey, Fall River 
County, Hat Creek); Nebraska (Hat Creek); Kansas (Cheyenne 
County); Montana (Poplar, Musselshell County, Meagher County, 
Huntley, Gallatin Mountains, Assiniboine, Glendive); Wyoming 
(Platte County); Colorado (Eckley, Morrison); Utah; Alberta 
(Medicine Hat); British Columbia. 

Food plants. —Sagebrush, Artemisia , and goldenrod, Solidago (F. 
£>. Carr). 

Remarks. —Say’s name attenuata, based on specimens “ captured by 
Mr. Nuttall in Mississippi,” was adopted by LeConte for this species, 
although Say’s description of the elytra as polished does not fit 
either this or any other Trirhabda. The elytra are somewhat shining 
•with metallic luster and are very finely punctate. The type locality, 
Also, seems somewhat doubtful; I have seen no specimens taken 
east of the Dakotas, Nebraska, and Kansas. Possibly Nuttall col¬ 
lected it along the Mississippi or its branches. 

11. TBIBHABDA LEWISII Crotch 

Plate 1, Figure 11 

TrihaMa (sio) lewisii Ceotch, Proc. Acad. Nat. Sci. Philadelphia, vol. 25, p. 56, 
1873. 

Trirhalda lewisii Hobn, Trans. Amer. But. Soc., vol. 20, p. 70,1803. 

Description. —Of moderate size, elongate, parallel, lightly punc¬ 
tate and pubescent; pale yellow with wide black plaga across occi¬ 
put, moderate-sized black pronotal spots, elytra with moderately 
wide lateral and sutural vittae, green, blue, purple, or piceous, these 
vittae usually united at apex. Head alutaceous with obsolete, shal¬ 
low, coarse punctures over occiput, lightly pubescent; a wide black 
plaga extending across base of head and curving widely over front. 
Antennae with third and fifth joints subequal. Prothorax fully 
twice as broad as long with arcuate sides, surface not shining, aluta- 
ceous with scattered coarse punctures; spots moderately large. 
Scutellum bicolored. Elytra lightly punctate, pubescence short an d 
inconspicuous; a moderately wide lateral and sutural vitta, usually 



AM. 2 REVISION OF TRIRHABDA NORTH OF MEXICO—BLAKE 23 


uniting at apex, and with metallic luster, most frequently green, 
but often bluish or purplish or infrequently even piceous. Body 
beneath pale with darker margins to metasternum and abdomen. 
Length, 5 mm. to 7.5 mm.; width, 1.8 mm. to 3 mm. 

Type locality. —New Mexico. Collected by Doctor Lewis. 

Distribution.— Montana (Musselshell County); Wyoming (Yel¬ 
lowstone Park, Rock River); Colorado (Custer County, Paonia, 
Fort Collins, Grand Junction, Creede, Salida, Saguache, Durango, 
Garland, Colorado Springs, Colbran, Glenwood Springs, Buena 
Vista); Utah (Uinta National Forest, Beaver Range Mountains); 
New Mexico (Taos, Jemez Mountains). 

Food plant.—Ghrysothamnus of the G. nauseosus group (D. H. 
Blake). 

Remarks. —Except for the size and coloring of the vittae, this 
species is subject to little variation. A series of specimens, how¬ 
ever, from Creede, Colo. (University of Kansas collection), is 
very heavily marked, the occipital plaga extending to the eyes, 
the pronotal spots touching each other, and in some specimens the 
elytral vittae so wide as to coalesce and produce typical convergers 
or even attenuata markings. The scutellum is usually bicolored 
even in the darkest specimens. T. nitidicollis is larger and more 
robust than lewisii and does not have the wide basal plaga on the 
head or as large pronotal spots. The pronotum in letoim is not 
polished as in nitidicollis , but the elytra resemble those of that 
species in being finely punctate although more lightly pubescent. 

12. TRIBHABDA NITIDICOLLIS LeConte 
Plate 1, Figures 12, 12a 

TrirhaMa nitidicollis LeConte, Proc. Acad. Nat Sci. Philadelphia, vol. 17, p. 

219, 1865. 

Description. —Oblong, pale; prothorax shining, not depressed, 
with small spots; elytra usually with narrow vittae, sometimes 
piceous, frequently blue, green, or purple. Head finely alutaceous, 
sometimes with coarse punctation, lightly pubescent over occiput; 
occipital spot usually with metallic luster, sometimes piceous, wider 
at base and narrowing down front into a point. Antennae with 
third joint shorter than fifth. Prothorax large, barely twice as 
broad as long, obtusely angulate at middle of lateral margin; surface 
very polished, sometimes nearly impunctate; spots small, piceous, 
the median one tending to be diamond-shaped, occasionally eva¬ 
nescent. Scutellum bicolored, infrequently entirely pale. Elytra ob¬ 
long with broad apex, finely and obsoletely punctate, finely pubes¬ 
cent; vittae generally narrow and united at apex, varying from 
piceous (in many New Mexico and Arizona specimens) to blue or 
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green, (particularly well marked in Montana, Idaho, and some Cali¬ 
fornia specimens). Body beneath entirely pale. Length, 7 mm. to 
9 mm.; width, 2.8 mm. to 3.8 mm. ' 

Type locality .—New Mexico. Collected by Fendler. 

Distribution .—Montana (Dillon); Idaho (Soda Springs); Wy¬ 
oming (Yellowstone Park); Colorado (Sedalia, Canon City); Utah 
(Beaver Canyon); Nevada (Esmeralda); New Mexico (Lamy); 
Arizona (Bright Angel, Squaw Springs); California (Los Angeles 
County, Chino Canyon, Lebec, Bishop). 

Food plants. — Outieiresia sarothrae (Caudell), Ohrysothamnm 
of the 0. nauseosm group (D. H. Blake), sagebrush, Artemisia sp. 
(R. Hopping). 

Remarks. —This species is distinguished by its large, polished, 
and not depressed prothorax. A series of specimens from Los An¬ 
geles County, Calif., collected by Coquillett, and a series from Es¬ 
meralda, Nev., present considerable variation. They are smaller 
(6 mm. to 8 mm.), with less well-defined vittae, which do not join 
at the apex; the pronotum is somewhat depressed and has scattered 
coarse punctures, contrasting with the polished, nearly impunctate 
surface of typical nitidicoUis , and the spot on the head is larger. 

13. TRIRHABDA ERIODICITONIS Fall 
Plate 1, Figure 13 

TrirJutbda erioiktyonis Fall, Can. Ent., vol. 39, p. 243,1907. 

Description. —Elongate, dull yellow-brown, head with a narrow 
occipital spot; prothorax 3-spotted, shining, angulate; elytra usually 
with darkened humeral spot or this occasionally extended into lateral 
vitta having a metallic luster. Head densely and moderately 
coarsely punctate, with pale light pubescence; a narrow, sometimes 
linear, black spot down vertex, broader in male. Antennae with 
third joint slightly shorter than fifth. Protliorax twice as broad as 
long, usually with prominent median angle on lateral margins; sur¬ 
face shining with only sparse coarse punctures; spots small and 
tending to be diamond-shaped. Scutellum pale, usually with narrow 
piceous margin at base. Elytra elongate, somewhat narrowed to¬ 
ward apex, densely and finely punctate, with fine, dense, short but not 
conspicuous pubescence. A dark humeral spot, sometimes extending 
into a narrow lateral vitta with greenish met allic luster. Body 
beneath entirely pale. Length, 5 mm. to 9 mm. ; width, 1.8 mm , to 
3.5 mm. 

Type locality .—“ Pasadena, San Bernardino, and elsewhere in 
southern California.” 
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Distribution.— Utah. (Washington County); California (Los 
Angeles County, Claremont, Cajon Pass, Mojave Desert, Pasadena, 
Mount Wilson, Chino Canyon). 

Food 'plant.—Eriodictyon sp. 

Remarks.—In. this species the difference in size of the sexes is 
very apparent, the male being sometimes a third smaller than the 
female. The shining prothorax resembles that of nitidicollis, but it 
is usually more depressed and not so long. The elytral vittae are 
us uall y much less marked than in nitidicollis, there being in most 
specimens no evidence of sutural vitta beyond a slight darkening 
of the sutural edges. The aedeagus is short and rather blunt. Ex¬ 
cept for one spe cim en in the Casey collection labeled Washington 
County, Utah, I have seen specimens only from southern California. 

14. TRIRHABDA DIDTJCTA Horn 

Plate 1, Figure 14 

TrirhaMa diducta Horn, Trans. Ainer. But. Soc., vol. 20, p. 70, 1893. 

Description. —Elongate, subparallel, pale yellow-brown, with shin¬ 
ing, 3-spotted prothorax; elytra with blue, green, or purple 
sutural and lateral vittae, usually also a narrow median vitta, not 
reaching base and uniting with lateral vitta toward apex. Head 
punctate over occiput and front, lightly pubescent, a moderately 
broad, black, oblong spot on occiput extending down front. An¬ 
tennae with third joint slightly shorter than fifth. Prothorax ap¬ 
proximately twice as broad as long, with arcuate sides, scarcely angu- 
late; surface shining with scattered coarse punctures; spots black, 
moderate in size, often becoming small and diamond-shaped. Scutel- 
lum piceous, frequently with pale apex. Elytra finely and obsoletely 
punctate, pubescence fine, short, and dense; sutural and lateral 
vittae usually not wide, a narrow median vitta frequently arising 
before middle and uniting with lateral vitta before apex, this median 
vitta often faint and evanescent; lateral and sutural vittae usually 
uniting at apex, with blue, green, or purple luster. Body beneath 
pale with margin of metasternum and abdomen sometimes darkened. 
Length, 6.5 mm. to 9 mm.; width, 2.5 mm. to 4 mm. 

Type locality. —“ Western Nevada and adjacent regions of Cal¬ 
ifornia.” 

Distribution. —Nevada; California (Mokelumne Hill, Tulare 
County, Mount Tamalpais, Santa Clara County, Fresno, Ahwahnee). 

Food plant. — Eriodictyon califomicum (Hooker and Arnott) 
Greene. 
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Remarks, — T. diduota and T. eriodictyonis are closely related struc¬ 
turally, although appearing very unlike in their extremes of colora¬ 
tion. The paler specimens of diducta are hard to distinguish from 
the darker specimens of eriodictyonis. Both have a broad shining 
prothorax, which in eriodictyonis is usually quite angulate, while in 
diducta it is arcuate or very obtusely angulate. A short, blunt-tipped 
aedeagus is common to both. Both occur on the same food plant, 
Eriodiotyon (Hydrophyllaceae). I have found one other species, 
T. flaoolmbata, in small numbers on Eriodictyon, although its pre¬ 
ferred food plant is Baccharis pihdaris De Candolle. T. diducta 
can be separated from nitidicollis not only by the peculiar short 
aedeagus but also by the oblong shape of the occipital spot and the 
less angulate prothorax with usually larger spots. 

15. TRIBHABDA LUTEOCINCTA (LeConte) 

Plate 2, Figure 15 

Qalleruca luteocincta LeConte, Proc. Acad. Nat. Sci. Philadelphia, voL 4, p. 88, 
1858. 

Trirhaida Uiteooincta LeConte, Proc. Acad. Nat Sci. Philadelphia, vol. 17, 
p. 220,1865. 

Description. —-Large, elongate, robust, pale with dark metallic 
luster on upper portion of head, large shining dark spots with green 
luster on prothorax, and green, blue, or nearly black elytra, these 
infrequently vittate. Head rather finely but densely punctate and 
covered with long white pubescence over occiput; a wide, shining 
dark metallic plaga across base of head, curving down well over 
front, and frequently a spot on margin of eyes in front. Antennae 
with third joint shorter than fifth. Prothorax scarcely twice as 
broad as long, with obtusely angulate margins, and with scattered 
coarse punctures, occasionally a light pubescence more conspicuous 
on sides, very shining, 3-spotted, the spots very large and with 
metallic blue or green luster. Scutellum usually black, except in 
vittate specimens, then bicolored. Elytra shining, moderately 
coarsely punctate and with long, pale, silky pubescence, and, except 
for pale margin, usually dark green, blue, or violet, appearing nearly 
black, sometimes with a pale median vitta on each elytron extending 
well down and sometimes reaching apex. Body beneath with abdo¬ 
men and sides of metasternum dark with metallic luster, outer edge 
of femora dark green. Length, 8.5 mm. to 10.5 mm.; width, 3 mm. 
to 4 mm. 

Type locality. —“ San Diego, also Santa Cruz, Calif.” 

Distribution. —California (Orange County, Los Angeles, Ventura, 
Santa Barbara County). 
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Food plants. —Sagebrush, Artemisia sp. (LeConte), Aplopappus 
squarrosus Hooker and Arnott (Blake), greasewood, Oovillea triden- 
tata (R. S. Vaile). 

Remarks. —There is one dark specimen of this in the Bowditch 
collection labeled “ Florida,” and I have also examined four speci¬ 
mens from the Horn collection labeled “New Jersey.” These are 
typical Imteocincta , two being vittate and two with dark-blue elytra, 
appearing nearly black. I doubt the correctness of the labels, as 
the species is otherwise known only from the coast of middle and 
southern California. The aedeagus differs from that of most of the 
species in its extremely long and tapering tip, but agrees in this 
respect with two closely related California species, labrata and 
confusa. 

16. TRIRHABDA CONFUSA, new species 
Plate 2, Figure 16 

Description. —Closely resembling hiteocincta but smaller, with 
less heavily marked head and pronotum and paler ventral surface. 
Head moderately coarsely punctate, and with long but not dense 
pubescence, a broad dark occipital spot with metallic luster, usually 
not covering base of head, and curving down front often to an acute 
point, but rarely extending to eyes. Antennae with third joint 
shorter than fifth. Prothorax scarcely twice as wide as long, with 
obtusely angulate sides; surface shining, not greatly depressed, with 
few scattered punctures; spots small, usually piceous, sometimes 
with inconspicuous metallic luster, median one small, rounded or 
diamond-shaped. Scutellum usually bicolored. Elytra finely and 
densely punctate, with long silky pubescence, entirely blue or green 
except for pale margin or occasionally vittate with pale median vitta 
not reaching apex. Body beneath pale, frequently with dark metah 
lie margin to metasternum and abdomen. Legs entirely pale or 
with only small darker spot on outer side of femora. Length, 7 mm.. 
to 8.5 mm.; width, 2.8 mm. to 3.8 mm. 

Type. —Collected by D. W. Coquillett in Los Angeles County, 
Calif. U.S.N.M. No. 43022 (with 2 paratypes). 

Distribution. —California (San Gabriel, Los Angeles County, 
Bakersfield, Lebec, Bishop, Yreka). 

Food plant. —Sagebrush, Artemisia sp. (R. Hopping). 

Remarks. —The prothorax of this species suggests in its shining 
surface that of nitidicollis, but the long, dense, silky pubescence of 
the elytra as well as the differently shaped aedeagus separates it 
from that species. It is closely related to luteocincta and may be 
only a regional variety, although the aedeagus is not exactly similar, 
having a tapering tip, which is distinctly shorter and more pointed 
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than that of luteocmcta. It is also smaller and of paler coloring. 
The pronotal spots are never very large and are usually piceous. It 
ranges farther inland and northward than luteocmcta. T. 
fiavolimbata is more oval, usually not so long and parallel in shape, 
and has more coarsely punctate, less pubescent elytra, and usually 
a wider occipital band. 

17. TRIRHABDA LABEATA FaD 
Plate 2, Figure 17 

Trirhabda labrata Faix, Can. But, vol. 39, p. 242,1907. 

Description .—Medium sized, parallel, pale with brilliantly shining 
green or blue-green markings, a wide plaga over base of head, very 
large contingent spots on pronotum, and elytra, except for margin, 
unicolorous. Head obsoletely and confluently punctate, nearly 
smooth, and lightly pubescent, a shining wide green plaga across 
base of head, extending well down front and in some specimens en¬ 
circling eyes, labrum dark. Antennae with third joint shorter than 
fifth. Prothorax barely twice as broad as long, with arcuate, some¬ 
times obtusely angulate sides, very shining, with scattered coarse 
punctures; spots large, often touching and with metallic luster. 
Scutellum black. Elytra coarsely, densely, and rugosely punctate, 
with short, inconspicuous, and sparse pubescence, very shining and 
entirely green or blue-green except for narrow pale margin. Body 
beneath pale with metasternum and abdomen except for last seg¬ 
ment dark metallic green; outer femora and tibiae and occasionally 
tarsi also dark. Length, 6 mm. to 1.5 mm.; width, 2 mm. to 3 mm. 

Type locality. —Monterey, Calif. 

Distribution .—California (Monterey, Guadalupe). 

Food plants.—Aplopappus ericoides (Lessing) Hooker and 
Ajmott (D. H. Blake), u Biglovia sp.” (=Aplopappus sp.) (Blais- 
dell), chamiso, Adenostoma faseimlatvm Hooker and Arnott 
(Coleman). 

Remarks. — T. labrata , while very closely related to luteocincta, 
is a much more brilliant species on account of its very scant pubes¬ 
cence and its broader markings with lustrous green or blue-green 
metallic coloring. It is also slightly smaller than luteocincta and 
has more coarsely punctate elytra. The shape of the aedeagus is 
similar to that of luteocincta. No vittate form has been seen. 

18. T RIRH ABDA SERICOTRACHTLA f new species 
Plate 2, Figure 18 

Description .—Of similar shape and coloring to T. luteocincta, but 
smaller and with pubescent, closely and coarsely punctate prothorax, 
and paler ventral surface. Head densely and rugosely but not 
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coarsely punctate, and with dense pale pubescence over occiput; basal 
plaga wide, dark green with metallic luster, not usually encircling 
eyes. Antennae with third joint shorter than fifth. Prothorax 
barely twice as broad as long, with sides arcuate, sometimes very 
feebly angulate at middle; densely, coarsely punctate, usually with 
fairly dense pubescence; spots moderately large and usually lacking 
metallic luster. Scutellum black, frequently in paler (vittate) speci¬ 
mens with pale margin. Elytra covered with silky pubescence, hid¬ 
ing the fine, dense punctation; sometimes entirely shining blue or 
green with pale margin, sometimes with lateral, sutural, and often 
traces of median vittae, as in diducta (no specimens seen in which 
lateral and sutural vittae were not united at apex). Body beneath 
pale with only margin of metasternum and abdomen darker, a spot 
on outer femora also frequently dark metallic in color in darker 
specimens. Length, 6.8 mm. to 8 mm.; width, 2.8 mm. to 8.5 mm. 

Type. —Collected at San Diego, Calif. U.S.N.M. No. 43023 (in 
Casey collection) (with 15 paratypes). 

Distribution. —California (Los Angeles, Pasadena, Redondo, 
Santa Barbara County, Independence, Warners Hot Springs, Bishop. 
Red Bluff). 

Food plant.—Artemisia califomica Lessing. 

Remarks. —This species has always been confounded with luteo- 
cincta, which it resembles in general shape and coloring. It differs 
from that species, however, in being somewhat smaller and in having 
a much more coarsely punctate and pubescent thorax, and in having 
a paler scutellum and ventral surface. The aedeagus is also utterly 
different in shape from that of luteocmcta. The species ranges from 
the seacoast of southern California northward through the Sierras. 

19. TBIRHABDA FLAVOLIMBATA (Mannerheim) 

Plate 2, Figure 19 

Oalleruca flavolimibata Mannkbheih, Bull. Moscou, vol. 16, part. 2, p. 308,1843. 
TrirhaMa flavoUmhata LeConte, proc, Acad. Nat. Sci. Philadelphia, vol. 17, 
p. 220,1865. 

Description. —Robust, of medium size, oblong (in females some¬ 
what oval), pale with shining metallic-green or blue plaga across 
base of head, dark spots with metallic luster on pronotum, and 
elytra entirely blue or green except for pale margin. Head mod¬ 
erately coarsely punctate, lightly pubescent, a wide plaga with 
metallic luster over base of head curving down front, but not 
encircling eyes. Antennae with third joint shorter than fifth. 
Prothorax scarcely twice as broad as long, with sides feebly arcuate, 
not at all angulate, shining, with scattered coarse punctures; spots 
usually large and with inconspicuous metallic luster. Scutellum 
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dark, occasionally with paler margin. Elytra densely and rather 
coarsely and rugosely punctate and covered with moderately dense 
pubescence, entirely blue or green except for pale margin. Body 
beneath pale with metasternum and abdomen except for tip of last 
ventral segment dark shining green, legs with outer edge also dark¬ 
ened. Length, 5 nun. to 8 mm.; width, 2 mm. to 8.5 mm. 

Type locality. —California. 

Distribution* —California (Searsville Lake, near Stanford Univer¬ 
sity; Marin County). 

Food plants.—Bacoham pilularis De Candolle, also in small num¬ 
bers on near-by Eriodictyon (D. H. Blake). 

Remarks .—The pubescence on the elytra and the smaller, less 
metallic spots on the pronotum separate this species from labrata. 
The aedeagus, too, is quite distinct from the long tapering one of 
labrata. There is apparently no vittate form. One can not be 
entirely certain whether this or labrata is the true flavolimbata of 
Mannerheim, since the description fits either, and the type locality 
is only “ California.” T. labrata is recorded only from Monterey 
and Guadalupe, and since the headquarters of the expedition on 
which flavolimbata was collected were at San Francisco, in which 
region this species is known to occur, it is more probable that this 
species is the true fiavolimbata of Mannerheim. 

2ft. TKIRHABDA NIGEOHTJMEBAUS Schaeffer 
Plate 2, Figure 20 

Trirrhabia nigrohumeralu Schaeffer, Brooklyn Inst. Mus. Sci. Bull., vol. 1, 
p. 170, 1905. 

Description: —Small, elongate, somewhat more oval than usual in 
Trirhabda, dull pale brown with small occipital and pronotal spots 
and darkened humeri. Head moderately coarsely, shallowly, and 
densely punctate, with light pubescence; occipital spot usually small 
and oblong. Antennae with third and fifth joints subequal. Pro¬ 
thorax about twice as wide as long, with sides slightly arcuate, not 
at all angulate; surface alutaceous, somewhat pubescent, with scat¬ 
tered coarse punctures; spots small and black. Scutellum dark with 
pale tip. Elytra densely, not coarsely punctate, with short fine 
pubescence; pale brown with only the humeri darkened. Body 
beneath entirely pale. Length, 5 mm. to 7 mm.; width, 2 mm. 
to 8 mm. 

Type locality. —Palmerlee, Cochise County, Ariz. 

Distribution. —Arizona (Huachuca Mountains, Santa Rita Moun¬ 
tains, Prescott, Ashfork, Palmerlee, Bright Angel, Oracle); New 
Mexico (Las Vegas, Jemez Mountains). 

Food plant,—Brickellia sp. (E. A. Schwarz). 
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Remarks .—The pale forms of geminata are sometimes difficult to 
distinguish from this species. In general, nigrohumeraZis is smaller, 
and the punctation of the pronotum is not so coarse and dense. The 
aedeagus is quite unlike that of gemmata, being small, tapering, and 
rounded at the tip. 

21. TBIRHABDA CADUCA Horn 
Plate 2, Figure 21 

Trirhabda caduca Horn, Trans. Amer. Eat. Soc., vol. 20, p. 69,1898. 

Description. —Oblong, coarsely punctate and moderately shining, 
yellow with broad black plaga across base of head, three pronotal 
spots, and narrow reddish-brown sutural and lateral vittae, the 
latter evanescent in part. Head rather coarsely punctate; a broad 
black band extending nearly across base of head and down vertex. 
Antennae with third joint a little shorter than fifth. Prothorax 
twice as wide as long with arcuate sides; surface shining, sparsely 
and coarsely punctate, with the usual three spots. Scutellum either 
entirely piceous or bordered with yellow, not pubescent. Elytra 
oblong, coarsely but only moderately densely punctate, shining, very 
indistinctly pubescent; sutural edges darkened, lateral vittae very 
narrow and often evanescent and interrupted. Body beneath 
entirely pale. Length, 5.5 mm. to 6.5 mm. 

Type locality .—Owens Valley, Calif. 

Distribution .—Owens Valley, Calif. 

Remarks .—This species is one of the rarest in collections, and I 
have seen only the original specimens of Horn. It is a very distinct 
species and unusual in its nearly glabrous, coarsely punctate elytra 
and short, oblong shape. It differs from eriodictyoms in its wider 
head markings and sparser, coarser punctation, as well as in its lack 
of pubescence and in the character of the elytral vittae. The lateral 
vittae appear farther from the margin than those of eriodictyonis 
and are plainly visible when viewed from above. It differs from 
geminata and nigrohmneralis also in its lack of pubescence, coarser 
punctation, and shining surface and in the nature of the vittate 
markings. 

22. TBIRHABDA GEMINATA Horn 
Plate 2, Figure 22 

Trirhabda gemmata Horn, Trans. Amer. Ent. Soc., vol. 20, p. 68, 1893. 

Description .—Medium sized, rather coarsely punctate, sometimes 
pale brown with only faint traces of reddish-brown vittae, sometimes 
with distinctly marked lateral, sutural, and median vittae, these 
vittae occasionally coalescing to produce nearly piceous elytra. 
Head alutaceous with coarse obsolete punctation, moderately pubes- 
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cent; in darker specimens frequently with black occipital spot ex¬ 
tending across head, about eyes, and down front, in paler specimens 
this plaga reduced to a spot. Labrum usually piceous. Antennae 
with third joint slightly shorter than fifth. Prothorax not twice as 
broad as long, with slightly arcuate sides, without angles; surface 
alutaceous, densely and coarsely punctate, sometimes lightly pubes¬ 
cent ; spots black, of moderate size. Scutellum frequently bicolored 
in paler specimens. Elytra densely and moderately coarsely but 
shallowly and confluently punctate, with fine short pubescence; in 
pale specimens with only traces of pale reddish-brown vittae; in 
better marked ones with a wide reddish-brown sutural vitta and 
lateral vitta and more feebly defined median one, not reaching base, 
and uniting with lateral and sutural vittae near apex; in dark speci¬ 
mens elytra almost entirely piceous. Body beneath unusually pale 
brown, deepening to reddish brown in dark specimens. 

Length, 5.5 mm. to 7 mm.; width, 2.8 mm. to 3.5 mm. 

Type locality. —“ Occurs at San Diego, California, and Arizona.” 

Distribution .—Arizona (Tucson, Catalina Springs, northeast of 
Tucson; Prescott, Nogales, Santa Rita Mountains), California (San 
Diego, Claremont, Los Angeles, Idylwild). 

Food plarvt.—Encelia farinosa Gray (E. A. Schwarz), Bahia sp. 

Remarks. —Specimens from southern California near the coast are 
darker in their markings than many of the inland specimens. One 
from Idylwild, Calif, (collection of Kansas University), has elytral 
markings similar to those of canadensis , with no trace of a median 
vitta, although the others of the same series are typically colored 
dark specimens. 

DEROSPIDEA, new genus 

Oblong, subparallel, robust. Head glabrous, vertical, a median line 
over occiput and front; antennae with fourth joint longer than third, 
third and fifth subequal. Prothorax considerably more than twice 
as broad as long, depressed, lateral margins arcuate, tending to be 
obtusely angulate at middle. Scutellum truncate. Elytra oblong, 
pubescent, indistinctly margined, epipleura becoming indistinct 
behind middle. Tibiae feebly grooved for less than their entire 
length, first tarsal joint longer than second, claws bifid. Aedeagus 
short, with broad truncate tip. 

Type of genus.—Trirhabda brevicollis LeConte. 

This genus is distinguished from Trirhabda by the prothorax, 
which in Trirhabda is approximately twice as broad as long; by the 
aedeagus, which is short and broad and without a pointed tip, and at 
its base has a wider and thickened chitinous band with distinct free 
tips on the ventral side; and by the pattern of coloration and 
pubescence. In Trirhabda there is always a well-marked occipital 
spot and the occiput is always pubescent, usually conspicuously so. 
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In Derospidea the occipital spot may be present or absent, and the 
head is glabrous. The three pronotal spots in Trirhdbda are always 
present; in Derospidea they are evident in one species, vestigial or 
absent in two other species. When present, the median spot in 
Derospidea tends to be Y-shaped. The elytra are only feebly 
margined and are rounder and less parallel-sided than in Trirhdbda. 

Derospidea is separated from Monocesta by having the fourth an¬ 
tennal joint longer than the third and by the shape of the aedeagus. 
The genus Monocesta as described by Clark was divided into two 
subgroups, the first with the elytra postmedially dilated and the 
second with the elytra more parallel. Weise has designated as the 
type of the genus the first species of the first group {Monocesta mtr 
pericdis Clark). Monocesta cyaneomaculata Jacoby, which I place 
in the genus Derospidea , was probably considered to belong in the 
second group of Monocesta , although the length of the antennal 
joints should have excluded it. The aedeagus of Monocesta coryli 
(pi. 2, fig. 27), the common United States species with postmedially 
dilated elytra, is quite unlike that of Trirhdbda or Derospidea , being 
short and very broad with a short tip. 

1. DEBOSPIDEA BBEVICOLLIS (LeConte) 

Plate 2, Figure 23 

Trirhabda brevioolUs LeConte, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. 

221, 1866. 

Description. —Robust, oblong, with very short prothorax, dull pale 
yellow with reddish-brown darkening of antennae and tarsi, dark 
occiptal spot and three often indistinct pronotal spots; elytra with 
wide reddish-brown sutural and lateral vittae, usually united at apex. 
Head pale, occiput shining, impunctate, glabrous, with coarse, shal¬ 
low punctures about vertical fovea on front and between eyes, a 
more or less evanescent reddish-brown spot on occiput extending 
down vertex. Antennae with third and fifth joints subequal. Pro¬ 
thorax considerably over twice as broad as long, with very arcuate 
sides, often obtusely angulate at middle; median spot Y-shaped, 
spots frequently evanescent; surface dimly alutaceous, with often 
rather dense coarse punctures. Scutellum usually bieolored, apex 
darkened by sutural vitta. Elytra oblong with feeble margin, 
densely punctate throughout, more coarsely so at base, with fine 
short pubescence; reddish-brown sutural vitta widest at base, but 
scarcely attaining base of elytra and tapering to apex, at apex 
uniting with wide lateral vitta, margin and epipleura often entirely 
darkened. Body beneath pale with tibiae and tarsi darkened. 
Length, 6.5 mm. to 9.5 mm.; width, 3 mm. to 4.5 mm. 

Type locality .—“Abundant in Southern States, near sea coast, one 
specimen from Kansas.” 
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Distribution, —Michigan; Illinois (Edgebrook); Indiana (De 
Kalb County); Iowa (Ames); Kansas; Texas; Louisiana (Baton 
Rouge); Mississippi; Alabama (Mobile); Florida; South Carolina. 

Food plant. —Prickly-ash, Zcunthoasybm; orange, Citrus awan- 
tkm. 

Remarks. —This species has always been considered of the genus 
Trirhabda, although its specific name called attention to its unusual 
thoracic shape. LeConte placed it at the end of his species, remark¬ 
ing that it was easily known by its very short thorax. Other char¬ 
acters unite to make it unlike the other species of Trirhabda, and 
chief among them the unusual structure of the aedeagus. The spe¬ 
cies is not found on composites, but breeds on Zanthoxylvm, , and 
occasionally is a pest to orange, both of the Rutaceae. The larval 
habits described in the introduction are also unusual as far as is 
known in the genus Trirhabda. 

2. DEBOSPIDEA ORNATA (Schaeffer) 

Plate 2, Figure 24 

TrkrMMa, ormta Schaeitkk, Brooklyn Inst. Mus. Sci. Bull., vol. 1, no. 6, 
p. 137, 1905. 

Description. —Oblong, dull, pale yellow, head without occipital 
spot, pronotum with very indistinct indication of four spots, elytra 
with wide basal violet fascia, uniting with sutural vitta, a wide 
lateral spot from middle nearly to apex, attaining lateral margin. 
Head somewhat wrinkled on front, occiput glabrous without dark 
spot. Antennae with third and fifth joints equal. Prothorax fully 
two and a- half times as broad as long, with obtusely angulate sides; 
surface densely and coarsely punctate, pale with faint indications of 
four spots, two lateral, two smaller ones near middle anteriorly. 
Scutellum entirely pale. Elytra coarsely and densely punctate and 
covered with dense short pubescence; pale with wide, violet-colored, 
basal band, uniting with sutural vitta, a wide lateral spot extending 
to margin but not reaching apex or suture. Body beneath entirely 
pale, the femora, tibiae, and tarsi darker. Length, 8 mm.; width, 
3.5 mm. 

Type locality. —Esperanza Ranch, Brownsville, Tex. 

Food plant. —Unknown. 

Remarks. —This species is very closely related to the Mexican 
Monocesta cyaneomamlata, which also belongs to the genus Dero- 
gpidea, and until a iarger series of both can be examined, their 
specific distinctness must remain in doubt. The only specimen of 
cyaneomaculata I have seen has a broader prothorax, and the elytral 
spots are not so large, although similarly placed. The sculpture 
and pubescence are similar, however. 
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I have not dissected Derospidea ormta , as only the type specimen 
is known, but H. S. Barber kindly dissected for me the single speci¬ 
men of cyaneomaculata in the United States National Museum col¬ 
lection. The aedeagus is strikingly like that of brevicollis in shape. 
All three species are similar in having glabrous heads and in the 
shape of the markin gs on the pronotum. The faint pronotal spot¬ 
ting of ornata, overlooked by Schaeffer, resembles that of the more 
weakly marked specimens of brevioollis, particularly in the traces 
of the Y-shaped median spot. 

1. CORAIA SUBCYANESCENS (Schaeffer) 

Plate 2, Figure 26 

Trirrhabda mbcyanescens Schaeffer, Brooklyn Inst. Hus. Sci. Bull., vol 1, 
no. 9, p. 241, 1906. 

Description. —Stout, parallel, coarsely punctate, not shining, light 
rufous with wide metallic-green spot on occiput, prothorax with 
three large piceous spots, elytra deeper reddish with variable green 
metallic luster, sometimes confined to humeri, scutellar region, and 
suture, sometimes over entire elytra. Head slightly produced 
frontally by dark tubercles above base of antennae; coarsely and 
rugosely punctate, with thick pubescence; a wide oblong dark spot 
over occiput and down front, with greenish luster. Antennae 
robust and dark, longer and stouter in male, and in both sexes hav¬ 
ing the basal, third, and fourth joints subequal. Prothorax not 
quite so broad as long, subquadrate, with nearly straight sides, as 
viewed from above; alutaceous with dense, almost rugose punctures 
over greater part, and densely pubescent; three large black spots, 
the lateral ones covering margin. Scutellum, sometimes entirely pale, 
again darkened apically. Elytra densely and coarsely punctate and 
moderately pubescent, reddish with green luster, sometimes more 
marked on humeri, about scutellar region and suture, and some¬ 
times evenly distributed over elytra. Body beneath reddish with 
sides of metasternum, a spot on femora, and tibiae and tarsi dark. 
Outside edge of tibiae conspicuously smooth, shining, and ridged 
in basal portion with sulci on either side of the ridge. Length, 7.5 
mm. to 8 mm.; width, 3.8 mm. 

Type locality. —Brownsville, Cameron County, Tex. 

Distribution .—Texas (Edinburg, Harlingen, and Brownsville). 

Food plant. —Unknown. 

Remarks .—Clark differentiated this genus from related genera 
by its subquadrate thorax, its long robust antennae, the third and 
fourth joints of which are equal, and its parallel body. It is stouter 
and more heavily chitinized than Tnrhabda, and the head is slightly 
produced frontally. The difference in the antennae in the two sexes 
is also peculiar to this in contrast with related genera. The shape 
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of the aedeagus is more like that of Monocesta* Clark described only 
one species, mamMcolUs , and his description, except for the larger 
size, applies perfectly to svibcyanescew. In the United States 
National Museum collection are several specimens of Coraia , one of 
which is undoubtedly mamlicollis. The others are all smaller, and 
the Texas ones smallest of all, but all of them are very similar in 
shape, coloring, and sculpture. It may be that mlcyanescens is 
merely a dwarfed northern form of macuUcolUs , but the question 
can not be settled until a larger series of specimens can be com¬ 
pared* 0. suibcyanescens has been collected only at the very southern 
tip of Texas. Two other Mexican species, quite distinct from 
this or maeulicollis , have been described by Jacoby— apicomis , 
with a T-spotted pronotum, and darkly with very sparsely punctate 
pronotum. 

EXPLANATION OP PLATES 

Beetles enlarged about three times; aedeagi, about eight times 

Plate 1 

Figure 1. Trirhabda bacharidis (Weber). 

2. Trirhabda canadensis (Kirby). 

3. Trirhabda adela Blake. 

4. Trirhabda virgata LeConte. 

5. Trirhabda borealis Blake. 

6. Trirhabda neoscotiae Blake. 

7. Trirhabda convergens LeConte. 

8. Trirhabda viHdioyanea Blake. 

9. Trirhabda pilosa Blake. 

10. Trirhabda attewuata (Say). 

11. Trirhabda lewisii Crotch. 

12. Trirhabda nltidicollis LeConte. 

12a. Trirhabda nitidioollis var. LeConte. 

13. Trirhabda eriodictyonis Fall. 

14. Trirhabda diducta Horn. 

Plate 2 

15. Trirhabda luteocincta (LeConte). 

16. Trirhabda confusa Blake. 

17. Trirhabda labrata FaU. 

18. Trirhabda sericotrachyla Blake. 

19. Trirhabda fiavolimbata (Mannerheim). 

20. TrirJiabda nigrohumeraUs Schaeffer. 

21. Trirhabda caduca Horn. 

22. Trirhabda geminata Horn. 

23. Derospidea brevicollis (LeConte). 

24. Derospldea ornata (Schaeffer). 

25. Derospidea cyaneomaculata (Jacoby). 

26. Goraia subcyanescens (Schaeffer). 

27. Monooesta coryli (Say). 
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A NEW SPECIES OF NEMATODE WORM FROM THE 

SAGE GROUSE 


By Everett E. Wehr 

Assistant Zoologist, Zoological Division, Bureau of Animal Industry, United 
States Range Livestock Experiment Station, Miles City, Montana 


On October 18, 1929, three sage grouse ( Gentroc&rcus uropha- 
sianus) were killed on the United States Range Livestock Experi¬ 
ment Station, Miles City, Mont. On post-mortem examination two 
large red nematodes were found coiled underneath the homy lining 
of the gizzard of one of the birds. On October 26, there were found 
in the gizzard of another sage grouse killed on Moon Creek, a near-by 
tributary of the Yellowstone River, 108 additional specimens of 
this same nematode. This is the first record, so far as the writer 
knows, of the collecting of a nematode belonging to the genus 
Habronema from the gizzard of a sage grouse. 

HABRONEMA UROPHASIANA, new epedeg 

Specific diagnosis. — Habronema: 

Male. —14.5 millimeters long by 324/* wide. The cuticle over the 
entire body is distinctly cross-striated. The head (figs. 1 and 3) 
is provided with four lips, two large laterals, a dorsal, and a ven¬ 
tral. Each of the lateral lips is divided externally into three lobes, 
each lobe bearing a more or less distinct tooth on its inner surface. 
Slightly external to the row of teeth there appears to be a horizon¬ 
tal row of two or three small papillae. The dorsal and ventral lips 
have keel-like projections. The lateral ala is 4.16 millimeters long. 
It arises about 277/* from the anterior extremity of the body. The 
cervical papillae, which are indistinct except under high magnifica¬ 
tion, are a short- distance anterior to the ala, about 245/* from the 
head end. The narrow chitinized pharynx is 50/* long. The esoph¬ 
agus is 3.02 millimeters long and is surrounded by the nerve rin^ 
367/* from the anterior extremity of the body. The caudal 'extremity 
is coiled spirally. The caudal alae are broad; they are supported by 
eight pairs of pedunculated papillae and bear four or five pairs of 
sessile papillae (fig. 2) arranged as follows: Four pairs of preanal, 
two pairs of adanal, and two pairs of postanal pedunculated papillae, 
and four or five pairs of small sessile ventral papillae at the caudal 
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extremity. The spicules are unequal, 1.1 millimeters and 410/* long, 
respectively. Accessory piece present. 

Female. —23.5 millimeters long by 488/* wide. The ala is 4.81 milli¬ 
meters long. The vulva is distinctly visible and is situated anterior 
to the middle of the body, 10.58 millimeters from the head end. 
The ovejector is 824/* long and claviform. The nerve ring sur¬ 
rounds the esophagus at a point 394/* from the tip of the head. 
The pharynx is 72/* long; the esophagus 3.28 millimeters long. The 
tail is 148/* long. Eggs are 37 to 42.5/* long by 25.5 to 27/* wide. 
Host.—Gentrocercus urophasianus. 

Location. —Gizzard. 

Distribution —United States (Moon Creek, Mont.) 

Type specimens. —U. S. N. M. No. 29766; paratypes No. 29767. 
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PtODBBS 1-8.—HABEOHHMA UROPHASLANA. MALE. 1, HEAD, LATERAL VIEW; 2, SAIL 
VENTRAL VIEW; 8, HEAD, DORSAL VIEW. ORIGINAL 

This species differs from H. colaptes in the number and position 
of the caudal papillae of the male, in the position and extent of the 
lateral ala, and in the head structure; from H. undnipenis by having 
cervical papillae, and by having shorter spicules; from H. pileata by 
being larger in size, in the presence of cervical papillae, and by having 
armed lateral lips; from H. longispicula by having shorter spicules. 

KEY TO NORTH AMERICAN SPECIES OP HABRONEMA IN BIRDS 


1. One lateral ala present-2 

Two lateral alse present-4 

2. Lateral lips unarmed; male more than 14 millimeters long_3 

Lateral lips armed; male less than 14 millimeters long_pileata 


S. Left spicule 2.4 to 3.3 millimeters long; cervical papillae not observed 

uncinipenis 

-Left spicule UL millimeters long; cervical papilla present. 

urophasianp, new species 

4 Lateral ala unequal; margin crenulated_incerta 

Lateral ala equal; left spicule 3.24 millimeters long_lonsrisnieuli*. 
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FOUR NEW SPECIES OF TREMATODE WORMS FROM 
THE MUSKRAT, ONDATRA ZIBETHICA, WITH A KEY 
TO THE TREMA TODE PARASITES OF THE MUSKRAT 


By Emmett W. Price 

Parasitologist, Zoological Division, Bureau of Animal Industry 
United States Department of Agriculture 


This paper contains descriptions of four apparently new species of 
trematodes from the American muskrat, Ondatra zibethica. These 
parasites belong to four families, representatives of two of which 
have not been reported previously from this host. For convenience 
in identifying trematodes which have been reported from the musk¬ 
rat, a key to the species is appended. 

Family PSILOSTOMIDAE Odhner, 1913 

PSILOSTOMUM ONDATRAE, new species 
Figure 1 

Specific diagnosis—Psilostomum: Body ovoid, 1.6 to 2 mm. long 
by 315/x to 961/t wide in the region of the anterior testis, flattened 
dorsoventrally. Cuticular spines were not found on specimens from 
the muskrat, but in view of the fact that the specimens showed some 
evidence of maceration, it is probable that they had become detached 
before fixation; specimens of what appear to be the same species 
from Larus califomicus showed spines distributed over the entire 
body in alternate transverse rows. Oral sucker subterminal, 150 p. 
to 155/i in diameter; oral aperture slitlike to oval in shape. Acetab¬ 
ulum transversely elongated to almost circular in shape, strongly 
muscular, 220/i to 300/i by 300/i to 375/i, situated 525/i to 537/i from 
the anterior end of the body. Prepharynx 38/i to 75/i long, the 
length depending on the amount of contraction of the anterior part 
of the body. Pharynx strongly muscular, 112/i to 127/t long by 82/i to 
105/i wide. Esophagus slender, 75/t to 112/i long; intestinal ceca 
simple, extending to within a short distance of the posterior end of 
the body. The excretory system can not be followed with certainty 
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owing to the maturity of the specimens, but so far as can be ascer¬ 
tained from the examination of serial sections, it appears to corre- 
spond closely to that given by Odhner (1913) in his diagnosis of 
the genus; excretory pore terminal. Testes large, elongated trans¬ 
versely, postequatorial, and tandem in position. The anterior testis 
is 262/* to 375/* long by 412/* to 712/* wide and the posterior testis 
262/* to 275/t long by 337/4 to 750/* wide. Cirrus pouch piriform, its 
posterior end never extending beyond the center of the acetabulum; 
it contains a voluminous seminal vesicle and a long, slender, unarmed 
cirrus. The genital pore is situated in the median line about mid¬ 
way between the bifurcation of the intestine and the anterior margin 
of the acetabulum. Ovary ovoid, 75/* by 150/*, situated a short dis¬ 
tance in front of the anterior testis and to the left of the median line. 



//fim 

FraOKB 1.—PSILOSTOMUM ONDATRA TP. VENTRAL TOSW OR SPECIMEN PROM MUSKRAT 


Shell gland well developed, dorsad of ovary. Laurer’s canal pres¬ 
ent. Keceptaculum seminis apparently absent. The vitellaria are 
composed of large follicles situated laterally and forming a wreath¬ 
like mass extending from the level of the pharnyx to the posterior 
end of the body. Uterus relatively short, consisting of irregular 
coils occupying the interceeal space between the anterior margin of 
the anterior testis and the acetabulum, and terminating in a moder¬ 
ately developed metraterm. The metraterm extends along the left 
side of the cirrus pouch and opens into the genital sinus immediately 
anterior to the male aperture. Eggs oval, 82/* to 90/* long by 45/* to 
48/* wide, yellowish brown in color. 

Hosts.—Ondatra zibethica and Larus ocdifomious. 

Location .—Liver of muskrat (according to label); proventriculus 
of gull. 

Distribution. —Kirkfield, Ontario, and Klamath Falls, Oreg. 

Type specimens. —U.S.N.M. Helm. Coll. No. 29749; paratypes 
No. 29750. 
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The above description is based entirely upon specimens collected 
from a muskrat and forwarded to the Zoological Division of the 
Bureau of Animal Industry for identification by Dr. Bonald G. 
Law, Experimental Fur Farm, Kirkfield, Ontario, on August 3, 
1928. Specimens of what appear to be this form (U.S.N.M. No. 
29221) were collected from a California gull (La/rus califomicus ) 
by Dr. E. B. Cram, August 8, 1929, at Klamath Falls, Oreg. The 
specimens from the gull were located in the glands of the pro- 
ventriculus, but aside from a slightly more cylindrical shape they 
appear to be specifically identical with the form from the muskrat. 
The slight difference in shape may be accounted for in part by the 
location of the worms in their respective hosts and in part by the 
methods employed in the fixation of the two lots of specimens. All 
essential measurements of the specimens from the gull intergrade 
with those of specimens from the muskrat to such an extent that it 
is unlikely that they represent separate species. The only species of 
the genus which resembles Psilostomum ondatrae sufficiently to war¬ 
rant comparison is P. varium, a species described by Linton (1928) 
from the loon, Gavia immer. P. ondatrae may be differentiated 
from P. varium on the size and position of the testes, extent of the 
vitellaria, and on the position of the genital pore. In P. varium 
the testes are smaller and situated more anteriad than in P. ondatrae; 
the vitellaria are distinctly separated in the preacetabular portion 
of the body in the former species, while in the latter these glands 
meet in the median line immediately caudad of the pharynx; the 
genital pore is located at the intestinal bifurcation in P. varium and 
about midway between the anterior margin of the acetabulum and 
the intestinal bifurcation in P. ondatrae. 

Family ECHINOSTOMIDAE Looss, 1902 
Subfamily Echinochasminae Odhner, 1910 

ECHENOCHASMCS SCHWAKTZI, new species 
Figure 2 

Specific diagnosis .— Echinochasnms: Body spindle-shaped in out¬ 
line, 1.5 to 2.1 mm. long by 449/* to 620/* wide in the region of the 
anterior testis. Cuticular spines are present in the anterior part of 
the body. These spines are scalelike and arranged in alternating, 
transverse rows; the rows anterior to the acetabulum are close to¬ 
gether, while posterior to the acetabulum the rows are progressively 
farther apart and the number of spines decreases; spines ^finally 
disappear near the level of the posterior margin of the posterior testis. 
In specimens from the muskrat most of the cuticular spines were mis¬ 
sing owing to the fact that the worms had been dead for several hours 
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before fixation. Oral sucker subterminal, 93/x wide, surrounded by a 
■well-defined reniform collar, 248/* to 279/* wide. The collar bears 
22 spines arranged in a single row which is interrupted dorsally by 
a space as wide as the oral 1 sucker. Four of these spines, two on each 
ventral lobe, are slightly more aboral than the others; the more median 
of these spines is 37/* to 41 /* long by 11/* wide at the base, while the 
others are from 44/* to 51/* long by 11/* to 15/* wide at their bases. 
Acetabulum circular, 170/* to 186/* in diameter, situated 542/* to 775/* 
from the anterior end of the body. Prepharynx 46/* to 93/* long, 
the length depending on the amount of contraction of the anterior 
part of the body. Pharynx muscular, 108/* to 155/* long by 93/* to 
108/* wide. Esophagus 124/* to 248/* long; intestinal ceca simple and 
extending to near the posterior end of the body. Genital 1 pore situ¬ 
ated immediately caudad of intestinal bifurcation. Cirrus pouch 
poorly developed, somewhat piriform in shape, extending caudad to 



/mm 


Figure 2j—Echinochasmus schwartzi. Ventral view op specimen prom muskrat 

near the posterior margin of the acetabulum, and containing a large 
seminal vesicle showing a distinct constriction near its anterior end, 
a poorly defined prostate, and a short ductus ejaculatorius. Testes 
largely postequatorial and tandem in position; the anterior testis is 
almost rectangular in shape, 155/* to 279/* long by 310/* to 434/* wide; 
the posterior testis is irregular to almost spherical in outline, 186/* 
to 310/* long by 263/* to 372/* wide. Ovary ovoid, 108/* to 124/* by 
124/* to 170/*, situated slightly to the right of the median line and with 
its long axis diagonal to the long axis of the body. The vitellaria 
are composed of large follicles distributed as in the other members 
of the genus; the follicles extend anteriorly to the level of the poste¬ 
rior margin of the acetabulum or slightly beyond, but never farther 
forward than the anterior margin of the acetabulum. Uterus short, 
consisting of a few irregular coils almost filling the intercecal space 
between the anterior testis and acetabulum, and containing from 4 
to 40 egg s. Eggs oval, 68/* long by 45/* wide, with yellowish brown, 
thin shells. 

Hosts*—Ondatra zibetMca and Cards familiaris. 

Location .—Small intestine. 
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Distribution. —United States (Maryland and District of Colum¬ 
bia). 

Type specimens.— U.S.N.M. Helm. Coll. No. 29733; paratypes 
No. 29754. 

Two lots of specimens of tbis species were available for study. 
The first of these (U.S.N.M. No. 27779) was collected June 1,1927, 
by Dr. B. Schwartz, of the Zoological Division, from the small 
intestine of a dog. The second lot of specimens was collected by 
Dr. G. Dikmans, February 28,1930, from muskrat viscera sent to the 
Zoological Division by Dr. J. E. Shillinger, of the Bureau of 
Biological Survey, the animals having been caught near Cam¬ 
bridge, Md. 

The above description is based on specimens from both sources, 
the two being regarded as identical since the specimens do not show 
the slightest difference which might suggest the possibility of the 
two forms being distinct species. 

The genus Echinochasmus was proposed by Dietz (1909) to con¬ 
tain three species, Echinoohasmus coaxatus Dietz, E. euryporus 
(Looss), and E. beleocephalus (v. Linstow). Since then the follow¬ 
ing species have been added: E. liliputanus (Looss), E. africamis 
(Stiles), and E. bursicola (Creplin) (=E. cloacinum Braun) by 
Odhner (1910); E. oligacanthus Liihe (Syn. E. euryporwm Looss, 
1899, not E. euryporum Looss, 1896), and E. perfoliatus (v. R&tz) 
by Dietz (1910); E. prosthovitettatus by Nicoll (1914); E. tenuicol- 
lis by Johnston (1917); E. amphibolus by Kotlan (1922); E. botav/ri 
by Baer (1922); E. dong aim by Miki (1923); E. oorvm by Bhal- 
erao (1926); E. hortense Goto by Asada (1926); E. japonicus by 
Tanabe (1926); and E. dietzevi by Isaichikov (1927). 

Liihe (1909) proposed the genus Episthmium with E. africanim 
(Stiles) as type and added E. bursicola (Creplin). The principal 
character which Liihe used for the separation of this genus from 
Echinoohasmus was the extension of the vitellaria beyond the acetab¬ 
ulum, these glands extending anteriorly as far as the pharynx and 
uniting in the median line in Episthmium , while in Echinoohasmus 
they rarely extend as far forward as the anterior margin of the 
acetabulum. Odhner (1910) refused to recognize Liihe’s genus and 
placed it as a synonym of Echinochasmus. Travassos (1923) recog¬ 
nizes the genus Episthmium as valid and adds to it two new species, 
E. proximum and E. oscari. Bhalerao (1926) concurs in Odhner’s 
action on the grounds that the extension of the vitellaria K is not a 
very good point of difference ” although he later, in the same paper, 
recognizes that the extension of the vitellaria is a character of 
generic value. So far as the writer’s experience goes, the distribu¬ 
tion of the vitellaria appears to be a character of generic value, at 
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least among the echinostomes, and accordingly recognizes the genus 
Episthmium Luhe. The following species should, therefore, be 
included in this genus: E. africanm (Stiles), E. bursicola (Creplin), 
E. prosthovitellatus (Nicoll), E. proximum Travassos, E. oscari 
Travassos, and E. corvus (Bhalerao). On the basis of extent and 
distribution of the vitelline follicles, these four species form a very 
definite and recognizable group. 

Odhner (1910) proposed the genus Eeterechinostomum with H. 
mandate (Looss) as type, and to this genus Stunkard and Haviland 
(1924) added a second species, E. magnovatum. The principal 
character which Odhner used for separating this genus from 
Echinochasmus was the cirrus pouch which he writes is almost en¬ 
tirely or completely (?) atrophied (“fast ganzlich oder vollig (?) 
riickgebildet ”) in Echinochasmus and rather weakly developed 
(“ ziemlich schwach entwickelt”) in EetereoJrniostomum. The 
writer does not believe that it is possible to distinguish between “ fast 
ganzlich * * * riickgebildet” and “ziemlich schwach entwick¬ 
elt,” at least not with sufficient certainty to be able to use such a 
character for the separation of the two genera. Eeterechinostomum 
is, therefore, regarded as a synonym of Echinochasmus , the two 
species, E. mordase (Looss) and E. magnovatum Stunkard and 
Haviland, becoming Echinochasmus mordaas (Looss) and E. mag- 
novatus (Stunkard and Haviland) respectively. 

Echinochasmus tenuicollis Johnston, on the basis of the number 
and distribution of collar spines and the deeply lobed condition of 
the testes, can not be retained in the genus Echinochasmus , but 
should be included in the genus Paryphostomum Dietz; E. termicol- 
Us, therefore, becomes P. tenuicollis (Johnston). 

MonUifer pitangi Lutz is transferred to the genus Echinochasmus 
on the basis of the distribution of the vitellaria, the name therefore 
becoming Echinochasmus pitangi (Lutz). Bhalerao (1926) recog¬ 
nized that this species could not be retained in the genus MoniUfer 
(—Stephanoprora), but he failed to make the new combination with 
the generic and specific names. 

According to the writer’s conception, the following species may 
be included in the genus Echinochasmus x : E. coaxctius Dietz, E. 
euryporus (Looss), E. beleocephcdus (v. Linstow), E. liliputanus 
(Looss), E. oligacanthus Liihe (in Dietz), E. perfoliatus (v. R&tz), 
E. amphibolus K6tlan, E. botauri Baer, E. mordax (Looss), E. mag- 
novaius (Stunkard and Haviland), E. hortense Goto (in Asada), 
E. japonicus Tanabe, E. dietzevi Isaischikov, E. pitangi (Lutz), 
and E. schwartsi, new species. 

1 The writer reserves judgment on B. elongatus Miki, as no description of this spade? 
is available. It is included here on the basis of an abstract published in the Jap. Journ. 
Zool., vol. 1, p. 89, 1925. 
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The species of Echmochasmus, E. schwartzi, described in this 
paper is clearly separated from all the above species except E. 
oligacanthus , E. mordax, and E. pitangi on the basis of the number 
of collar spines. E. schwartzi may be differentiated from E. oli¬ 
gacanthus on the size and arrangement of the collar spines and on 
the comparative size of the suckers. In E. schwartzi the collar 
spines are distinctly smaller than those of E. oligacanthus; the row 
of spines is interrupted dorsally by a space as wide as the oral sucker 
in the former while in the latter this interruption is very slight. 
The size ratio of oral sucker to acetabulum is about 1:2 in E. 
schwartzi and more than 1:4 in E. oligacanthus . It may be dif¬ 
ferentiated from E. mordax by its shorter anterior body length and 
by the position of the cirrus pouch which in E. mordax lies largely 
preacetabular, while in E. schwartzi the posterior end of the cirrus 
pouch almost reaches the posterior border of the acetabulum. In 
addition, the collar spines and eggs of E. mordax are considerably 
larger in proportion to the body size than those of E. schwartzi. 
It is rather difficult to differentiate E. schwartzi from E. pitangi 
owing to the extremely meager description of the worm as given 
by Lutz (1924). Aside from the length, 2.4 to 3.4 mm., the charac¬ 
ters given for E. pitangi might apply equally to any of the other 
species of the genus and even to species of some of the other genera. 
So far as one can judge from the figure of E. pitangi , it may be 
distinguished from E. schwartzi in the more posterior position of 
the testes in the former and in the size of the eggs as compared 
with the size of the ovary. The eggs as shown in Lutz’s figure are 
longer than the diameter of the ovary and about two-thirds as 
wide, while in E. scfmartzi the eggs have no such large size in com¬ 
parison with the size of the ovary. 

Family UROTREMATIDAE Poche, 1926 

UEOTBEMA SHILLINGERI, new species 

Figure 3 

- Specific diagnosis. — TJrotrema: Body elongated, 2.6 mm. long by 
418/i wide in the region of the ovary, slightly flattened dorso-ven- 
trally and tapering gradually anteriorly and posteriorly. Cuticle 
apparently without spines; however, this point can not be determined 
with certainty from the material available. Oral sucker subterminal, 
112/* in diameter, situated 487/* from the oral sucker. Prepharynx 
37/i long; pharynx 67/* long by 90/* wide; esophagus 52/* long, bi¬ 
furcating about midway between the suckers; intestinal ceca simple, 
extending posteriorly to within a short distance from the base of 
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th.6 cirrus pouch. Testes oval, situated in the median line in the 
posterior third of the body, and tandem in position; the anterior 
testis is 172/a long by 142/a wide and the posterior 187/a long by 97/a 
wide, the two testes being separated by a space 120/a wide. The cir¬ 
rus pouch is 202/a long by 75/a wide at its base, slightly curved, and 
situated at the posterior end of the body. The genital pore is sub¬ 
terminal, opening on the ventral surface. The ovary is slightly 
ovoid in shape, 150/a long by 120/a wide, and situated about 90/a 
caudad of the acetabulum. The shell gland is poorly defined, situ¬ 
ated caudad and slightly to the left of the ovary. The uterus is 
long, ru nnin g caudally from the shell gland in irregular transverse 
loops, passing to the right around the anterior testis and to the left 
around the posterior testis, and terminating in a short metraterm 
which opens at the genital pore. The vitellaria are situated lat¬ 
erally and composed of small follicles extending from a short distance 



Figubb 3.—Urqteema shillingeri. Ventral view 

caudad of the ovary to about the level of the anterior margin of the 
acetabulum. Eggs oval, 22/* long by 15/* wide, brown in color. 

Host.—Ondatra zibethica. 

Location .—Small intestine. 

Distribution .—United States (Maryland). 

Type specimen. —U.S.N.M. Helm Coll. No. 29725. 

The above description is based upon a single mature specimen 
collected by Dr. G. Dibmans from the small intestine of a muskrat, 
the animal having been trapped near Cambridge, Md., and the 
viscera sent to the Zoological Division by Dr. J. E. Shillinger, of 
the Bureau of Biological Survey. The specimen was dead when 
collected and showed some evidence of maceration, consequently cer¬ 
tain details, such as the presence or absence of cuticular spines and 
the course of the excretory system, could not be determined. 

This species differs from ZJrotrema sedbridum Braun, the only 
.other species of the genus, in body size, relative size of the suckers, 
distribution of the vitellaria, distance between testes, and the size 
of the eggs. U. shillingeri is much smaller than 27. sedbridum and 
the oral sucker is distinctly smaller than the acetabulum in the 
former, while in the latter species the suckers are about equal in 
size; the testes are approximated in U. sedbridum, while in 27. shill- 
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ingeri they axe separated by a distinct space; the vitellaria extend 
from a short distance cephalad of the anterior testis to the level 
of the posterior margin of the acetabulum in U, scabridum, whereas 
in U. shzUingeri these glands extend from a short distance caudad 
of the ovary to the level of the anterior margin of the acetabulum. 
The eggs are similar in both species, but those of U. shillingeri are 
somewhat longer than those of U. seabridim. 

Urotrema scdbridum was originally described by Braun (1900) as 
a parasite of Brazilian bats, and this species or a closely related form 
has been collected by the writer from bats in Texas. This fact, 
coupled with the fact that only a single specimen of U. shillmgeri 
was found in a large number of viscera examined, suggests that the 
occurrence of this species in the muskrat is only accidental, and that 
its normal host is some insectivorous mammal such as a bat. 

* Family NOTOGOTYLIDAE Liihe, 1909 

Subfamily Notocotylinae Kossack, 1911 

PABAMONOSTOMUM PSEUDALVEATUM, new species 

Figure 4 


Specifio diagnosis. — Paramonostomwm: Body ovoid, 387/4 to 496 p 
long by 310/4 to 341/4 wide, slightly attenuated anteriorly and 
rounded posteriorly; the dorsal surface 
is convex and the ventral concave. Cuti¬ 
cle smooth and apparently without spines. 

Oral sucker 38/4 to 52/c in diameter, ter¬ 
minal. Esophagus 10/4 to 15/4 long; in¬ 
testinal ceea simple, the terminal portions 
passing between the testes. Testes oval, 

113/4 to 120/4 long by 53/4 to 57/4 wide, with 
slightly undulating margins, situated ex- 
tracecally and opposite each other at the 
posterior end of the body. The vas 
deferens extends forward in the median 
line and expands anteriorly to form a 
convoluted seminal vesicle which lies free 
in the parenchyma at the base of the 
cirrus pouch and to the right of the me¬ 
dian line. Cirrus pouch piriform, 74/4 to 
97/4 long by 37/x to 60/4 wide near its base, 
containing a well-developed prostate and an unarmed cirrus. The 
genital pore is situated at the posterior margin of the oral sucker. 
The ovary is irregular in outline, 75/4 to 90/4 long by 67/* to 97/4 



/OOm/ 

Figure 4. — Paramonostomum 

PSEUDALVEATUM. VENTRAL 
VIEW 
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■wide, situated between the testes and separated from them by the ter¬ 
minal portions of the ceca. Shell gland well developed, lying im¬ 
mediately in front of the ovary. The uterus runs forward in regular 
transverse coils and terminates in a poorly defined metraterm which 
is about one-half the length of the cirrus pouch. The vitellaria 
are extracecal and extend from the anterior margin of the testes to 
the level of the base of the cirrus pouch. Eggs slightly asymmetri¬ 
cal, 18/* to 20/* long by 10/* wide, provided with a filament at each 
pole. 

Host.—Ondatra zibetMca. 

Location. —Large intestine. 

Distribution. —United States (Maryland). 

Type specimens.— U.S.N.M. Helm. Coll. No. 29726; paratypes 
No. 29727. 

Specimens of this species were collected by Dr. G. Dikmans from 
the same host viscera in which the two preceding species, Echino- 
chasmus sclmartzi and Urotrema sJiUlingeri, were found. 

In addition to the one species described here, the genus Para- 
monostomum contains three species, P. alveatum Mehlis (in Crep- 
lin, 1846), P. ionome Travassos, 1921, and P. eeMwum Harrah, 1922. 
Of these species, P. pseudatveatum resembles P. alveatum more 
closely than it does either of the other species. It differs from P. 
atveatvm chiefly in its smaller size and in the extent of the vitel¬ 
laria, which in P. alveatum extend anteriorly to about the equator 
of the body while in P. pseudalveatum they extend to the level of the 
base of the cirrus pouch. 

The following table gives the essential measurements and other 
characters of the species that have been included in the genus: 



P. alceatum 
(from Lflhe, 1909) 

P. ionome 

(from Travassos, 1921) 

P. echinum 
(from Harrah, 1922) 

P. pseudatveatum, 
new species 


0.6 to 1 mm_ 

3,2 mm....... 

2 to 2.5 mm. 

387/a to 496/c. 

310 n to 341 m. 
Absent. 

33m to 52 m. 

Not lobed, 113 m to 
120 m by 53 m to 
57 m. 

To base of cirrus 
pouch. 

18m to 20 m by 10 m* 
Ondatra zibethica. 

wi/fth . 

i 400/x to 700a . 

1.5 mm . 

600/i to 700/1. 

SpinAR 

(?) 

Absent. 

Present in anterior 
half of body. 

102/a to 125/*. 

Diameter of 
oral sucker. 
Tastes 

SO ft by 9flp _ 

2%_ 

Lobed, almost as wide 
as long. 

To equator of body... 

18p to 21 m by 8/t to 10ft— 

Anas sp., Anser sp., 
Bravta sp., Cygnus 
sp,, Nyroca sp., Oide- 
mia sp., Somateria 
sp. 

Lobed, 500 ft to 520 /a 
by 210/*. 

To base of cirrus poueb. 

19 /t by 12p .. 

Lobed, elongated.. 

To beginning of 
second body ; 
third. 

20m by 10 m. 

Extent of vitel¬ 
laria* 

Egg _ 

Hosts 

Chionis alba , lomomis 
maritinica , Limno- 
pardalis rythirhyn - 
chus . 

Ondatra zibcthica 
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1. 


2 . 


3. 


4. 

5. 


6 . 


7. 

8 . 


9 . 


10 . 


1L 

12 . 


13. 


14. 


15. 


KEY TO THE TEEMATODE PARASITES OF THE MUSKRAT 


Body provided with two suckers-2. 

Body provided with one sucker-11. 

Acetabulum at posterior end_War dins zibethicus.® 

Acetabulum preequatorial-3. 

Body divided into* two regions, the anterior region being flattened and 

concave and the posterior cylindrical_Hemistomum craterum. 

Body not divided into two regions-4. 

Anterior end of body provided with a collar bearing one to two rows of 

spines—-----5. 

Anterior end of body not provided with collar-9. 


Collar bearing 22 spines arranged in a single, dorsally interrupted row. 

Echinochasmus schwartzi. 


Collar bearing more than 22 spines arranged in a double, dorsally uninter-, 
rupted row---6. 

Eggs few in number; cirrus pouch extending to middle of acetabulum. 

Echinoparyphium contiguum. 

Eggs numerous; cirrus pouch entirely preacetabular-7. 

Length 4.2 to 6.9 mm.; 87 to 41 collar spines, 81 to 38 on rim and 2 to 5 on 
each ventral lobe_Echinostomum callawayensis. 

Length more than 7 mm_8. 

Length 22 to 30 mm.; 35 collar spines, 25 on rim and 5 smaller ones on each 
ventral lobe_Echinostomum coalitum. 

Length 9.4 to 12.4 mm.; 37 collar spines, 27 on rim and 5 on each ventral 
lobe_Echinostomum armigerum. 

Genital pore situated at posterior end of body-TTrotrema shillingeri. 

Genital pore preacetabular_10. 

Girrus pouch slender and curved, extending caudad of acetabulum; uterus 
passing between testes_Plagiorchis proximus. 

Cirrus pouch piriform, not extending caudad of acetabulum; uterus 
pretesticular-Psilostomum ondatrae. 


Ventral surface provided with longitudinal rows of glands_14. 

Ventral surface not provided with longitudinal rows of glands_12.® 

Genital pore postequatorial and lateral in position; uterine coils anterior 
to cirrus pouch_Nudacotyle novicia. 

Genital pore preequatorial and median in position; uterine coils caudad 
of cirrus pouch_13. 

Body oval, less than 500/a long; cuticle smooth. 

Paramonostomnm pseudalveatum. 

Body elongate, 2 to 2.5 mm. long; cuticle provided with spines on ventral 
surface of anterior half of body-Paramonostomnm echinum. 

Ventral surface provided with 3 longitudinal rows of nonprotrusible 
glands-Catatropis filamentis. 

Ventral surface provided with 3 to 5 rows of protrusible glands_15. 

With three rows of glands-Eotocotyle urbanensis. 

With five rows of glands-Notocotyle quinqueseriale. 


* Leidy (1888) reported what he thought to be Oladorchis svfbtriquetrus from the 
muskrat, but gave no description of the parasite. Barker (1915) regards this as possibly 
being War dim zibcthious. 

* Leidy (1858) described a trematode as Monostomum affine from the gall bladder of a 
muskrat, but in view of the fact that the description is of such a nature as to make the 
species unrecognizable, it is omitted here. 
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DESCRIPTION OF A NEW GENUS AND SPECIES OF NEM¬ 
ATODE WORM OCCUERING IN THE NORTHWESTERN 
BELTED KINGFISHER, WITH A KEY TO THE GENERA 
OF THE SUBFAMILY ACUARIINAE 


By Everett E. Wehr 

Assistant Zoologist, Zoological Division, Bureau of Animal Industry, United 
States Range Livestock Experiment Station, Miles City, Mont. 


Underneath the corneous membrane of the gizzai’d of the north¬ 
western belted kingfisher (Geryle alcyon caurina ), a bird quite com¬ 
mon about the lakes and streams of the United States Range Live¬ 
stock Experiment Station, Miles City, Mont., small nematodes occur 
very frequently. The nematode belongs to the family Acuariidae 
Seurat, 1913, and to the subfamily Acuariinae Railliet, Henry, and 
Sisoff, 1912. This species belongs to a new genus, for which the name 
AvicvlarieUa is proposed. 

The author wishes to express his sincere thanks to Dr. Eloise B. 
Cram, also of the zoological division, for her very helpful suggestions 
during the course of this study. 

AVICULARIELLA, new genus 

Generic diagnosis— Acuariinae: Body delicate, slender, and taper¬ 
ing toward the extremities. Cuticle about head inflated. Cordons 
restricted to cephalic region, triangular, serrated on their inner 
borders, not recurrent, but anastomosing posteriorly in pairs in the 
lateral fields. Spicules unequal and dissimilar. Caudal alae present. 
Vulva near anus. Parasitic in the gizzard of birds. 

Type species.—AvicvlarieUa alcyona, new species. 

AVICULARIELLA ALCYONA, new specie! 

Figures 1 to 5 

Specific diagnosis. — AvicvlarieUa: Cuticle of the cephalic region 
much inflated. The cordons, which are confined to the cephalic re¬ 
gion, are triangular in shape. Posteriorly the two cordons of each 
side do not anastomose in an exactly straight line across the body, but 
anastomose after they have curved very slightly toward the head end! 

Male .—6 to 7 mm. long by 102 g. wide near the equator of the body. 
The body is very slender and tapers gradually toward the two ex- 

No. 2871 .-Proceedings U. s. National Museum, Vol. 79, art, 6. 

52397—31 , 



2 


PROCEEDINGS OF THE NATIONAL MUSEUM 


VOL. 79 


tremities. Cuticle with distinct transverse striations except in the 
region surrounding the head. The cuticle about the head is dilated 
and at its broadest point measures 54/a in width. The cephalic vesicle 



Figures 1-5.— Aviculariella aloyona, new species. 1, Dorsal view of head of female; 
2, lateral view of head of female; 3, right spicule; 4, tip of left spicule; 5, posterior 
extremity of male 

» «. o.j Anal opening; c. p.j cervical papilla; c. v., cephalic vesicle; ep., epaulet-like 

cordon; ph. 3 pharynx; I. a., left spicule; pa., papillae; r. a., right spicule 

extends back from the anterior end of the body for a distance of 119 /a. 
The cervical papillae are located slightly anterior to the union of the 
pharynx and the anterior division of the esophagus. 168 m posterior tc 
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the tip of the head, and 41j a posterior to the termination of the 
cephalic vesicle. The cordons extend posteriorly from the base of 
the lips for a distance of 27/*. The inner edges of the cordons are 
toothed or serrated. Mouth with two conical, projecting lips, each 
bearing a pair of submedian cephalic papillae. The caudal extremity 
is tightly coiled in the preserved specimens, and it was impossible to 
secure a satisfactory view of either the dorsal or ventral surface. 
Caudal alae are present and these alae bear 8 pairs of papillae, 5 
of which are postanal and 3 preanal. Four of the 5 pairs of postanal 
papillae are apparently pedunculated, whereas the most posterior 
pair, situated near the tip of the posterior end, is sessile. The 
spicules are unequal and dissimilar. The right spicule is short and 
thick, consisting of a strongly chitinized part which is rounded at 
the distal end, and a hyaline portion extending beyond this which 
has a groove cut out of its free end, this portion resembling some¬ 
what a bird’s beak; the spicule is 143 /x long and 34 /a wide. The left 
spicule is nearly three times as long as the right, and more slender, 
being 408 /a long and 17ju. wide, and has a rounded distal end. 

Female. —17 to 18 mm. long by 150/a wide. The head at its widest 
point is 61 p wide. The cephalic vesicle terminates 136/4 from the 
tip of the anterior extremity; the cervical papillae are 170/4 from the 
anterior extremity. The cordons are triangular in shape as in the 
male, and extend 30/4 from the base of the lips. The pharynx is 
175 to 214/4 long by 8.5/4 wide; the anterior esophagus about 610/4 to 
650/4 long, and the posterior esophagus 1.5 to 2.1 mm. long by 51/c 
wide. The slightly depressed vulva is situated in the posterior part 
of the body near the anal opening, the distance between the two 
orifices being 476/4. From the vulva the ovejector courses in a 
posterior direction for a distance of 360/4, then turns anteriad to 
join the uterus. The anal opening lies 82/4 anterior to the tip of the 
posterior extremity of the body. The embryonated eggs measure 
31/t by 20/4. 

Host. —Northwestern belted kingfisher (Ceryle alcyon ccwrina). 

Location. —Gizzard. 

Distribution. —Montana (Miles City), United States. 

Type specimen. —U.S.N.M. No. 29848. 

KB* TO THE OENERA OP ACDAMINAE 

1. Ornamentation of the anterior end in the form of cordons extending pos¬ 

teriorly from the head along the cervical region, usually in the sub¬ 
median fields ( Acuaria , s. 1 .)_ 2 

Ornamentation of a nature different from the above, or cordons, In either 
case confined to cephalic region_8 

2. Cordons not recurrent, not anastomosing_3 

Cordons recurrent or anastomosing, or both___4 
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3. Both spicules thick and only slightly unequal; 6 to 8 pairs of postanal 

papillae_Acuaria 

Spicules very dissimilar and very unequal; 5 to T pairs of postanal 
papillae_Cheilospirura 

4. Cordons not recurrent, but anastomosing- 5 

Cordons recurrent, anastomosing or separate- 6 

5. Cuticle raised in front of postcervical papillae to form a large collar or 

sheath; cordons anastomose on the free posterior border of the 

collar_Chevreuxia 

No such sheath or collar present-Echinuria 

6 . Cordons recurrent but not anastomosing-Dispharynx 

Cordons recurrent and anastomosing- 7 

7. Cordons form a loop directly after their origin in the head, and not flat 

against body but applied to margin of plates or alae; lateral alae present 

on body- Cosmocephalus 

Cordons with loops lacking at their anterior ends, and applied directly to 
body; no lateral alae-Synhimantns 

8 . Cephalic ornamentation consisting of a narrow denticulated collar, which is 

the margin of a depression surrounding the head at the base of the lips; 
cervical papillae large and crescent-shaped, with numerous teeth. 

Streptocara 

Cephalic ornamentation not in the form of a collar, but of epaulets or alate 
appendages; cervical papillae not as above_ 9 

9. Cephalic ornamentation consisting of 4 delicate membranous alae directed 

posteriorly-Soiadiocara 

Cephalic ornamentation not as above_10 

10. Cervical papillae tricuspid; body with two rows of posteriorly directed 

hooks-Seuratia 

Cervical papillae simple; no rows of hooks on body_ 11 

11. Cephalic ornamentation consisting of two crescent-shaped cordons, the free 

edges of which are smooth; no cephalic vesicle_Rusguniella 

Cephalic ornamentation consisting of two triangular-shaped cordons, the 
inner edges of which are dentate; cephalic vesicle present_Aviculariella 
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TWO NEW SPECIES OF NEMATODE WORMS OF THE 
GENUS OSTERTAGIA FROM THE VIRGINIA DEER, 
WITH A NOTE ON OSTERTAGIA LYRATA 


By G. Dikmans 

Associate Parasitologist, Zoological Division, Bureau of Animal Industry 
United States Department of Agriculture 


Through the courtesy of the Bureau of Biological Survey and of 
the Pennsylvania Board of Game Commissioners, the •writer was 
afforded an opportunity to examine several abomasums of the Vir¬ 
ginia deer (Odoooileus virginianus ), from Pennsylvania. A total 
of 16 abomasums were examined, and 11 of these contained nema¬ 
todes belonging to the genus Ostertagia and representing two 
hitherto undescribed species. 

Specimens of the first of these species were referred to the zoologi¬ 
cal division by Dr. J. D. Jones, of the Pennsylvania Bureau of 
Animal Industry, Harrisburg, Pa., in March, 1929, and later addi¬ 
tional specimens of this species and specimens of the second species 
were collected by the writer from material sent to the laboratory 
for examination by representatives of the Pennsylvania Board of 
Game Commissioners. 

OSTERTAGIA ODOCOILEI, new species 
Plate 1 

Specific diagnosis. — Ostertagia—ale: About 7.5 mm. long and 
120/* wide just anterior to the bursa. Esophagus, 560/* long and 54/* 
wide at base. Head, 23/* wide. The cervical papillae are situated 
about 300/* from the head end. The nerve ring is located slightly 
anterior to these papillae. The spicules are 165/* long and are light 
brown in color; they are divided distally into three processes, two 
of which are ventral in position and one dorsal; the dorsally directed 
process i£ deeper in color than the remainder of the spicules and 
terminates in a broad truncated end; the two other processes are 
sharp-pointed; the outer ventral branch is the longest. There is 
no gubemaculum. In the general arrangement of the rays of the 
bursa, this species does not present any striking difference from other 
members of the genus. The cxterno-dorsals are comparatively short 
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and stout. The dorsal ray is about 50/* long; about 80/* from its 
proximal end it divides into two branches, which in turn are cleft 
at their tips; in the region of the principal bifurcation there are 
two lateral branches, one on each side. There is the usual accessory 
bursal membrane supported by two rays. Female: About 8.5 mm. 
long and 138/* wide in the region of the vulva. Esophagus, 550/* 
to 570/i long, with the cervical papillae about 310/* from its anterior 
end. Combined length of the muscular portions of the ovejectors, 
including the sphincters, 212/*. Distance from the anus to the tip of 
the tail, 225/*. About 35/* from the tip of the tail there is a slight 
bulbar swelling. Eggs, 70/* to 78/* long and 38.5/* to 42.5/* wide. 

Host. —Virginia deer ( Odoeoileus virginianus ). 

Location. —Abomasum. 

Locality. —Pennsylvania. 

Type specimen. —U.S.N.M. Helm. Coll. No. 29427. 

OSTERTAGIA MOSSI, new species 

Plate 2 

Specific diagnosis. — Ostertagia — Male: About 7 mm. long and 
110/i wide -just anterior to the bursa. Esophagus, 740/* to 775/* 
long and 62/* wide at base. Head, 16/* wide. The cervical papillae 
are situated 320/* from the head end. The nerve ring is slightly an¬ 
terior to the cervical papillae. The spicules are 175/* to 190/* in 
length and are light yellowish brown; in the posterior fourth they 
are divided into three processes, one dorsal and two ventral; the 
dorsal process is straight and ends in a blunt tip; the ventral pro¬ 
cesses are sharp; the outer ventral process is the longest and ends 
in an aeute recurved point. There is a distinct paddle-shaped gu- 
bemaculum, 60/* to 70/* long. The pattern of the rays of the bursa 
is similar to that of the other members of the genus, except that 
the dorsal ray, which is, as usual, bifid with split ends, is without 
any other accessory processes. Female: About 9 mm. long and 92/* 
wide in the region of the vulva. Combined length of the muscular 
portion of the ovejectors, including the sphincters, 285/* to 330/*. 
The vulva is a transverse slit, naked or covered by a backward-pro¬ 
jecting flap. Distance from the anus to the tip of the tail, 170/* to 
175/*. Eggs, 77/* to 80/i long and 38.5/* wide. 

Host. —Virginia deer ( Odoeoileus virginianus) 

Location. —Abomasum. 

Locality. —Pennsylvania. 

Type specimen. —U.S.N.M. Helm. Coll. No. 29428. 

A NOTE ON OSTERTAGIA LTRATA 

In 1926, Agnes Sjoberg described a new species of Ostertagia from 
cattle m Austria. She gave it the name Ostertagia lyrata because 
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of the lyre-shaped rays of the accessory bursa. (Fig. 1.) What ap¬ 
pears to be the same nematode was collected by the writer from the 
fourth stomach of cattle in Louisiana in 1927. This material, how¬ 
ever, differs in some respects from that on which the original de¬ 
scription was based. Sjoberg, in describing the spicules of 0. hjrata, 
says that the distal end consists of two parts, that is, it is bifurcated, 
and she suggests the possibility of there being a third process. This 
has been definitely found to be present, as may be seen from Figure 
1. The original description further states that the dorsal ray is 
double, the two rays touching in their posterior fifths. Examina¬ 
tion of the present material shows the dorsal ray to be single, as in 
the other members of the genus. It is 90/* to 95/* in length and 
bifurcates distally about 13/* to 15/* from the end, each bifurcation 




2 . 

Figure 1.— Ostertagia, lyrata: 1, Bursa; 2, spicules 

again dividing near the tip. The dorsal lobe of the bursa is thick¬ 
ened. Sjoberg interprets the structure supported by the lyre-shaped 
rays as a prolongation of the genital cone. This structure is appar¬ 
ently the accessory bursal membrane common to all species of the 
genus. 

Up to the present, 23 species have been described as belonging to 
the genus Ostertagia. Of these, 18 are reported from ruminants, 
and 5, all from South America, from animals other than ruminants. 
Three of the species reported from ruminants differ in some points 
from the published generic diagnosis, and it is, therefore, desirable 
to amend the generic diagnosis to include these species, as follows: 

OSTERTAGIA Ransom, 1907 

Generic diagnosis. —Trichostrongylidae; Trichostrongylinae: Head, 
less than 25/* in diameter, with six indistinct lips or papillae sur- 
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rounding the mouth. Mouth cavity small. Cervical papillae 
present or absent. Cuticle marked with 25 to 35 longitudinal ridges 
appearing as simple lines, except under high magnification when 
they sometimes show a finely beaded appearance. Cuticle of the 
head may be slightly dilated, forming a narrow collar, or annulus. 
Bursa with two lateral lobes united by a smaller median lobe and 
each lateral lobe supplied with six supporting rays. The two ventral 
rays usually approach each other near the margin of the bursa. The 
tips of the medio-lateral, postero-lateral, and extemo-dorsal rays are 
in relation with the posterior border of the bursa. The dorsal ray 
separates into two main branches, which may divide distally into 
two short branches or give off one or two short side branches in¬ 
ternally or externally. There is an accessory bursal membrane sup¬ 
ported by two slender diverging rays. The spicules are short (less 
than 1 mm. long), similar in size and shape. They may be undivided, 
bifurcate, or trifurcate in their distal portions. A gubernaculum 
may be present or absent. Prebursal papillae are present. Vulva 
is less than one-fifth the length of the body from the posterior end, 
naked or covered by a thin, backward-projecting, cuticular flap. 
Ovejectors are well developed. Eggs, oval, with thin shells. 

Type species.—Ostertagia ostertagi (Stiles, 1892), Ransom, 1907. 

KEY TO THE SPECIES OF OSTEJRTAGIA RANSOM, 1007 


L Spicule structure not ascertainable_Group D 

Spicule structure ascertainable_II 

II. Spicules undivided_Group A 

Spicules divided_III 

III. Spicules bifurcated-Group B 

Spicules trifurcated-Group C 


GROUP A.—SPICULES UNDIVIDED 


1. Dorsal ray more than 100 /l long; gubernaculum trihedral in shape-bullosa 

Dorsal ray less than 100/* long_2 

2. Gubernaculum present_asymmetrica 

Gubernaculum absent-houdemerl 


GROUP B.-SPICULES BEFUECATED 

1. Spicules 700/* long-mentulata 

Spicules less than 700/* long_2 

2. Spicules more than 400/* long-turkestanica 

Spicules less than 400/* long-3 

8. Dorsal rays originating from a common trunk-khalili 

. Dorsal rays not originating from a common trunk-circumcincta 

GROUP C.—SPICULES TRIFURCATED 

1. Distal portion of spicule divided into two ventral processes and 

one dorsal process_3 * 

Distal portion of spicule not so divided_2 
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2 . Distal portion of spicule divided into one ventral, one dorsal, and 


one median process_8 

Distal portion of spicule divided into three processes, of which 
two arise from the inner or median border of the spicule_9 

3. Outer ventral process obliquely truncated at end_4 

Outer ventral process not obliquely truncated at end_5 

4. Dorsal ray 280/* to 300/* long; bifurcations 80/* to 100/* long_occidentals 

Dorsal ray 244/* to 320/* long; bifurcations 40/* to 80/* long_skr jabini 

5. Outer ventral process of spicule sharply pointed and recurved 

medially_ 6 

Outer ventral process of spicule divided distally into three 
processes; dorsal branch barbed_-_ 7 

6. Accessory bursa supported by two lyre-shaped rays_lyrata 

Accessory bursa supported by two straight rays; bifurcations of 

dorsal ray without lateral branches_mossi 

7. Outer ventral process of spicule straight; dorsal process barbed-marshalli 

Dorsal process of spicule truncated- ; __odocoilei 

8. Bifurcations of dorsal ray without lateral branches_ostertagi 

Bifurcations of dorsal ray with lateral branches_appendiculata 

Right spicule terminating in a short, corkscrewlike hook; outer 

process of spicule not truncated; gubernaculum absent_bisonis 

Right spicule not terminating in a corkscrewlike hook; outer 
process of spicule truncated; gubernaculum present_trifarcata 

GROUP D.—TERMINATION OP SPICULE NOT DETERMINED 

1. Stem of dorsal r^y five times the length of its branches_brigantiaca 

Stem of dorsal ray very small-2 

2. Spicules complex, 163/* to 170/* long-ransomi 

Spicules less than 150,a long-3 

3. Spicules hollowed out in the shape of a gutter, 134/t long-callis 

Spicules not hollowed out, 91/* long-delicata 

The spicules of O . callis are figured on Plate 17 of Trav- 


assos’s monograph of the Trichostrongylidae (1921a), but it is im¬ 
possible to determine the nature of the termination of the spicules 
from his figures. They are therefore included in Group D. 
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DESCRIPTIONS OF NEW GENERA AND SPECIES OF 
SIAMESE FISHES 


By Hugh M. Smith 

Adviser in Fisheries to His Siamese Majesty’s Government 


The collections of fishes made by the writer, his assistants, his 
friends, and his associates in other branches of the governmental serv¬ 
ice of Siam during the years 1923-1930 have comprised many thou¬ 
sands of specimens from all sections of the coast and interior. While 
the field is by no means exhausted, the collections afford a very fair 
idea of the fish life of the salt, brackish, and fresh waters of the 
country, and are particularly rich in material from the large and 
small rivers and the inland swamps, lakes, and canals. 

In advance of the preparation of a general account of the fish 
fauna of Siam, it is thought advisable to place on record some of the 
apparently undescribed genera and species that have been met with. 
This paper enumerates 8 new genera and 33 new species belonging in 
7 families, as follows: 

Cobitidae—Loaches . 

Botia bemforti , new species. 

Botia home, new species. 

Cyprinidae—Minnows and Carps. 

Laubuca caerdeostig'inata , new species. 

Danio hern, new species. 

Dano pvlcher, new species. 

Labeo bicolor, new species. 

Oyclochetiichthys tapiensis, new species. 

Pmtm mtmorei , new species. 

Pmtiws atigmatosomm, new species. 

Poropmtius normani, new genus and species. 

Barilms koratemis, new species. 

Barilm pdchelhs, new species. 

Garra taeniata, new species. 

Epdseorhynchus siamensis, new species. 

Scaphognatlm stejnegeri, new genus and species. 
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Bagridae—Bagrid Catfishes. 

Mystus havmolleri , new species. 

Pangasiidae—Pangassud Catfishes, 

Pangasius cultratws, new species. 

Pangasius beani, new species. 

Pangasius fovderi , new species. 

Pangasius sanitwongsei , new species. 

Arudae—Sea Catfishes. 

Arms sciurus , new species. 

Stnapturidae—Soles. 

Synaptura aenea , new species. 

Gobudae—Gobies. 

Gobiella pellucida , new genus and species. 

Thaigobiella sua , new genus and species. 

Pogonogobius , new genus. 

Eugnaihogobius microps, new genus and species. 

Pipidonia quinquecincta, new genus and species. 

Eerrea foi'mosa, new genus and species. 

Creisson sealei, new species. 

Paragobiodon Teem , new species. 

Rhinogobius similis, new species. 

RMnogobius atripinnatus , new species. 

Cryptoeentrus leonis , new species. 

Apocryptodon malaolmd, new species. 

By permission of His Excellency Chao Phya Baladeb, Minister 
of Lands and Agriculture in the Cabinet of His Majesty the King 
of Siam, the type specimens of the fishes herein described have been 
deposited in the United States National Museum. 

BOTXA BEAUFORTI, new species 

Description. —Body oblong, much compressed, the depth 4.3 in 
standard length, the width at dorsal fin more than 0.5 its depth; 
caudal peduncle deeper than long, its depth about 0.75 depth of 
body; dorsal profile a flat, regular curve from snout to caudal, the 
ventral profile much more arched; head 3.75 in standard length, 
rather sharply pointed; eye in posterior half of head, small, 
9 in head, 4.5 in snout, and nearly 2 in the strongly convex interor- 
bital; the strong, bifid preorbital spine scarcely below level.of eye 
and extending to pupil; mouth small, strongly curved, extending 
half way from tip of snout to nostrils, lower jaw included; lips 
thick, tumid, each with a median cleft, lower lip with a rounded 
mass on each side of symphysis; 6 simple barbels, the 4 rostral ones 



AM. 7 NEW SIAMESE FISHES—SMITH 3 

forming a long tuft at tip of snout, the 2 maxillary barbels behind 
angle of mouth, all more than twice diameter of eye. 

Fins: Dorsal rays ii,9, the first branched ray more than 0.5 head 
and equal to base of fin, origin of fin midway between tip of snout 
and base of caudal; caudal shorter than head, very broad, widely 
forked, lobes rounded; anal rays ii,5, longest ray less than snout, 
length of its base less than 0.5 depth of caudal peduncle, origin of fin 
far behind dorsal base; ventrals inserted under second dorsal mem¬ 
brane, the longest ray equal to longest anal ray, a conspicuous 
axillary scale; longest pectoral ray exceeds longest dorsal ray and 
equals snout plus eye. 

Color: Body and head light gray-green; sides with 4 irregular 
longitudinal rows of small, rounded, dark brown spots each sur¬ 
rounded by a pale area; about 5 parallel longitudinal dark brown 
lines extending on each side of back from head for two-thirds dis¬ 
tance to dorsal fin, followed by an area of small dark brown spots 



Figure 1.—Botia beauforti 


extending to posterior end of dorsal base; head with several dark 
brown curved stripes, mostly about eye, one on opercle, one from eye 
to tip of snout; dorsal and caudal fins bright orange, with rows of 
black spots; anal fin yellow, with a few brown spots on basal part; 
ventral and pectoral fins pale orange. 

Type .—A specimen 17.5 cm. long, taken in Tadi Stream, Ban Kiri- 
wong, Nakon Sritamarat, Peninsular Siam, July 11,1928. Cat. No. 
90285, U.S.N.M. 

Remarks .—This species is rare in the upper waters of Tadi Stream 
and tributaries. Only one specimen was obtained, but the people 
at Ban Kiriwong know the fish and call it pla mu (hog fish), a name 
shared by no other species in that section. The maximum size at¬ 
tained, according to local people, is about half longer than the type. 

The nearest relative of this species appears to be Botia b&rdmorei 
(Blyth), from Burma. As described and figured by Day, 1 that 


1 Fislies of India, p. 607, pi. 164, fig. 3. 
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species presents a number of differences in form and color, such as 
11 to 13 branched dorsal rays (instead of 9), origin of ventral slightly 
in advance of dorsal (instead of considerably behind), depth of 
canlal peduncle less than its length (instead of more), 10 or 11 dark 
vertical cross bands extending from back of abdomen (instead of 
none), the absence of parallel black stripes on the back anteriorly, etc. 

This species is named for Dr. L. F. de Beaufort, of Amsterdam, 
accomplished coauthor of Fishes of the Indo-Australian Archipelago. 

BOTIA HORAE, new species 

Description .—Moderately elongate, compressed, depth 3.6 in 
standard length; caudal peduncle short and deep, its least depth 
less than its length and two-thirds depth of body; dorsal and ventral 
ou tlin es similar; head 3.25 in length; eye 5.5 in head, more than 2 in 



Figubb 2.—Bom HORAE 


snout and less than interorbital space; mouth small, semicircular, 
rictus less than eye; 6 short, subequal barbels, all less than eye; 
suborbital spine strong, longer than eye, extending to a point under 
posterior edge of pupil. 

Fins: Dorsal rays ii,8, margin of fin nearly straight, first branched 
ray as long as snout and eye and about two-thirds depth of body, 
origin of fin slightly in advance of ventrals and nearer base of 
caudal than to tip of snout; caudal as long as head, broad, deeply 
forked, the lobes pointed; anal rays ii,5, origin of fin slightly 
posterior to dorsal base, longest ray less than depth of caudal 
peduncle; ventrals shorter than pectorals whose first ray exceeds 
first dorsal ray and is 1.5 in head. 

Color: Pale yellowish green; a median dorsal stripe from tip of 
snout to beyond dorsal fin, the stripe formed by jet black rounded 
spots and blotches joined by dark areas; a broad jet black cross- 
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band near middle of caudal peduncle, the bands on the two sides 
meeting above and below; 4 narrow, vertical blackish bands on side 
mostly above lateral line, the first above pectoral, the second slightly 
in advance of dorsal, the third under posterior part of dorsal base, 
the fourth over anal; fins mostly plain, several vague dark lines 
across base of caudal, an obscure dark blotch on posterior part of 
anal. 

Type and paraiype .—The type, 4.0 cm. long, was taken in the west 
fork (Kwe Noi) of the Meklong, Western Siam, September 24,1929. 
Cat. No. 90286, U.S.N.M. A paratype is 3.7 cm. long. 

Remarks .—This attractive and easily recognized little cobitid is 
named for Dr. Sunder Lai Hora, of the Indian Museum in Calcutta, 
in slight recognition of his valuable studies of Siamese, Burmese, 
and Indian fishes. 



Figure 3.—Laubuca caeruleostigmata 


LAUBUCA CAERULEOSTIGMATA, new species 

Description .—Form short, deep, greatly compressed; upper pro¬ 
file from snout to dorsal slightly curved, with a slight concavity at 
nape; profile from chin to ventrals very steep, ventral curvature 
greater than dorsal; depth 2.25 in standard length; caudal peduncle 
short, deeper than long, 0.5 head; head sharp, short, 4.2 in standard 
length; mouth small, almost vertical, lower jaw slightly longer, 
its tip on level with upper margin of eye, angle of mouth not 
reaching vertical from anterior margin of eye; eye 3.5, in anterior 
half of head, 1.5 in interorbital space, and slightly less than snout; 
scales larger anteriorly, about 35 in lateral line, 13 in transverse 
series between origins of dorsal and anal, 12 around caudal peduncle, 
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19 in predorsal region; lateral line markedly decurved, running on 
lower half of caudal peduncle, and separated by 4.5 or 5 rows of 
scales from ventral base and by 8.5 or 9 rows from dorsal origin. 

Fins: Dorsal placed far backward, its origin opposite that of 
anal and midway between anterior edge of pupil and tip of upper 
caudal lobe, its longest rays equal to its base and to head less snout; 
dorsal rays ii,ll; caudal longer than head, deeply forked; anal 
base as long as caudal, its margin slightly rounded, the longest rays 
shorter than dorsal rays; rays ii.22; ventrals placed a little above 
edge of abdomen, their first ray produced into a filament, more 
than 0.5 pectorals and reaching anal aperture; pectorals very long, 
more than 1.75 times length of head, their tip nearly reaching a line 
from origins of dorsal and anal. 

Color: Upper parts light green, sides and lower parts silvery 
white; a round well-defined caerulean blue spot on top of head behind 
eyes and about size of eyes; a similar-colored area on median line of 
back extending from dorsal fin nearly half-way to head; a blackish- 
green spot about size of eye immediately behind head; dorsal and 
anal hyaline, pectorals and ventrals dusky, caudal very pale blue. 

After preservation in formalin or alcohol there appeared a series 
of 4 short vertical blackish stripes alongside before the dorsal fin 
and on level with the eye, and the blue spots disappeared. 

Type .—A specimen 6.2 cm. long over all, from the Menam Chao 
Phya below Nakon Sawan, Central Siam, January 5, 1925. Cat. 
No. 90287, U.S.N.M. 

Paratypes .—Nine other specimens taken at the same time and place. 
Two of these have been presented to the Zoological Museum in Am¬ 
sterdam and one to the Indian Museum, Calcutta. One additional 
specimen was taken from a fish chute in one of the streams flowing 
out of Borapet Swamp, near Paknampo, Central Siam, November 
20, 1923, and another in the Menam Chao Phya near Chainad, Cen¬ 
tral Siam, in December, 1924. 

EemarJes .—The color of the back of this fish harmonizes with the 
water and makes the fish almost invisible from above, except for the 
two brilliant caerulean spots on the top of the head and the median 
line of the back before the dorsal fin. Fishes kept alive in a pail of 
river water and viewed from above were quite inconspicuous except 
for the blue spots. Exceptionally 7 to 9 dark vertical stripes appear 
along the side in formol specimens. 

DANIO KERRI, new species 

Deseiiptim .—Moderately elongate, the depth 3.3 in standard 
length; head equal to depth; eye about equal to snout, 4 in head, 1.25 
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in interorbital space; two pair of slender barbels, the rostral extend¬ 
ing behind eye, the maxillary slightly beyond gill opening; least 
height of caudal peduncle 2 in head; no lateral line; scales in lateral 
series 31, in transverse series 9, 16 scales before dorsal, caudal 
peduncle surrounded by 10 scales in its narrowest part; head pro¬ 
fusely covered with tubercles probably indicative of the breeding 
condition, one conspicuous oval patch of tubercles at outer angle of 
lower jaw, with a linear patch inferior and posterior thereto, another 
elongated patch below eye, and other tubercles above eye, on lower 
lip, and on chin. 

Fins: Dorsal rays ii,7, origin of fin in advance of anal, over 14th 
scale of lateral series, its height more than 0.5 head; cadual deeply 
emarginate, as long as head; anal rays ii,2, height of fin equal to dor¬ 
sal; ventrals short, not reaching vent; pectorals shorter than head, 
not reaching base of ventrals. 

Color: Back reddish, a median bluish stripe from occiput to 
dorsal fin; top of head and muzzle bluish; side with a broad, dull 
blue band which extends on opercle and is traversed by bright scarlet 
lines as follows: a continuous straight stripe from upper end of 
branchial opening to caudal base, becoming wider posteriorly; a 
somewhat broader, wavy stripe beginning on sixth scale of lateral 
series and extending to lower edge of caudal peduncle immediately 
posterior to anal fin; a short stripe between the above two, reaching 
slightly further back than anal origin and decurved anteriorly; a 
fourth interrupted broad stripe beginning at gill opening and run¬ 
ning along the body above the base of anal fin; in line with the 
upper margin of eye a line of vermiculations from head to a point 
under dorsal fin; belly white; all fins dusky, the dorsal and caudal 
with pale red edges, a diffuse bluish spot on the middle of the caudal 
base, the anal with pale red rays. 

Type .—-A male specimen 4.2 cm. long over all, 3.3 cm. to base of 
caudal, collected in a pool in a hill stream on Koh Yao Yai, west 
coast of Siam, March 4,1929. Cat. No. 90289, U.S.N.M. 

Additional specimens .—There are 3 other specimens taken at the 
same place and time, the largest a male 3.7 cm. long, the other ap¬ 
parently females 3.3 and 3.5 cm. long. The male exhibits the same 
nuptial tubercles as the type, and the other specimens show no such 
organs. In all of these specimens the maxillary barbel extends well 
behind the branchial opening. 

Remarks .—The species is somewhat like Danio albolmeaia (Blyth), 
known from Burma, Penang, and Sumatra, which has an incomplete 
lateral line and a single scarlet band which extends along the side 
from the caudal base to a point under or slightly in advance of the 
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dorsal fin. The only other species of the genus which this new 
form resembles is D. rerio (Hamilton Buchanan), known from East¬ 
ern India, in which there are on the side 4 metallic blue lines separated 
by 3 silvery ones, together with 3 to 6 blue bands on the caudal fin 
and 3 blue bands on the anal. 

The species is named in honor of Dr. A. F. G. Kerr, botanist of 
the Siamese government, who collected the type and cotypes. 

DANIO PULCHER, new species 

Description .—Similar to D. albolineatus (Blyth) from Sumatra 
and Burma, but the lateral line absent and the coloration markedly 
different. The barbels are in two pairs and well developed, the dor¬ 
sal and anal rays are in reduced number, and the scales are relatively 
large. Depth of body contained 3.5 times in standard length, 4.5 in 
total length; head short, blunt, 4.2 in standard length, 5 in length to 
fork of tail, 1.2 in depth of body; least depth of caudal peduncle less 
than 0.5 head; eye situated low on side of head, 3 in head, longer than 
snout and 0.75 interorbital space; mouth nearly vertical, lower jaw 
slightly projecting, maxillary not reaching vertical from anterior 
border of eye; rostral barbel 2 times eye, 0.5 maxillary barbel, ex¬ 
tending beyond preopercle; maxillary barbel reaching far beyond 
base of pectoral; lateral line entirely absent; scales in lateral series 
34, in transverse series 9, around caudal peduncle 12. 

Fins: Dorsal rays ii,T; origin of fin well in advance of anal, 
longest ray less than head; caudal deeply emarginate, much longer 
than head; anal rays iii,15, longest ray somewhat less than head 
without snout, and base scaly and about equal to head; ventrals ex¬ 
tending to vent; pectorals long, equal to head and nearly reaching 
ventrals. 

Color in life: General color of back and sides pale green, top 
of head darker green; belly and chin pale yellow, chest pale orange, 
flank above anal fin and lower side of caudal peduncle pale blue; a 
narrow indigo blue median dorsal stripe from head to front of 
dorsal fin and from posterior end of dorsal to caudal fin; a narrow, 
diffuse, dull orange band on back from head to caudal fin, separated 
from a median blue stripe by a narrow space; a bright orange-red 
lateral band from gill opening to base of caudal fin gradually be¬ 
coming wider posteriorly; below this band a similar one of Ant¬ 
werp blue; the orange-red band bordered above posteriorly by a 
narrower band of Antwerp blue, and the blue band bordered below 
posteriorly by a narrower band of orange-red; iris pale, with spots of 
crimson lake; dorsal fin pale green at base, a band of darker green 
extending midway its length, the distal part of fin chrome yellow, 
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with a broad bright Vermillion margin; caudal fin pale green, the 
central part and the posterior margin scarlet; anal fin scarlet at 
base, a medial band of deep green, the distal half chrome orange, 
with a narrow sky-blue edge; ventrals pale yellow at base, merging 
into pale gree distally; pectorals pale green, the first ray darker and 
sharply defined. In formalin, the lateral bands remain distinct, but 
the red color becomes white and the blue becomes blackish. 

Type. —A. male specimen 32.5 mm. long over all, taken in a 
waterfall stream at Pliew, Chantabun Province, Southeastern Siam, 
April 9,1925. Cat. No. 90290, U.S.N.M. 

Paratypes. —Five specimens taken at same place and date, 4 of them 
males from 30 to 32.5 mm. long, 1 a female 37.5 mm. long with ripe 
eggs. 

Remarks .—This species falls in the subgenus Braohydamo of 
Weber and Beaufort, characterized by having the lateral line incom¬ 
plete or absent and 7 branched rays in the dorsal fin. It is one of 
the smallest members of the genus, apparently surpassed in diminu¬ 
tiveness only by D. nigrofasciatus Day from Burma which does not 
exceed 25 mm. 

The fish is thus far known only from the waterfall stream at 
Pliew, where it was collected by Luang Masya Chitrkarn, of the 
Siamese Department of Fisheries. The fish seems to be restricted 
to the upper part of the stream where it flows over and among boul¬ 
ders and between banks densely overgrown with trees and other 
vegetation. 

The only species of Damo heretofore recorded from Siam is D. 
aeqmpmnatm (McClelland), of India, Ceylon, and Burma, known 
only from the Nakon Sritamarat Mountains in Peninsular Siam. 2 

LABEO BICOLOR, new species 

Description. —Form elongate, moderately compressed, depth 3.5 
in standard length; head slightly less than depth, subconical; snout 
obtusely pointed, overhanging the mouth, and with a small lobe and 
a deep groove on each side; eye in the middle of length of head, 4.5 
in head, 1.5 in snout, and somewhat less than 2 in the strongly 
convex interorbital space; mouth moderate, transverse, a long post¬ 
labial groove extending straight backward; 2 pairs of barbels of 
equal length, about equal to eye, the rostral pair close together, sep¬ 
arated by a space equal to half eye and extending to angle of mouth; 
scales in lateral series 34, in transverse series 6-1-7, scales before 
dorsal 11, scales around caudal peduncle 16; lateral line nearly 
straight. 


3 See Journ. Nat Hist. Soc. Siam, vol. 6, p. 153. 
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Fins: Dorsal large, slightly emarginate, its origin well in advance 
of ventral base, opposite 10th scale of lateral line, the rays ii,13, 
first branched ray about equal to depth of body; caudal deeply 
forked, its pointed lobes longer than head; anal rays iii,5, the long¬ 
est reac hin g nearly to base of caudal but shorter than longest dorsal 
ray; ventrals extending to anal; pectorals somewhat shorter, not 
reaching ventrals. 

Color: Entire body and all fins except caudal and pectorals 
uniform black; in larger specimens the belly and under side of head 
may be bronze; caudal and pectorals bright orange, the color of the 
caudal extending on the caudal peduncle and involving the last 2 or 
3 transverse rows of scales; in small examples a narrow whitish edge 
to dorsal and anal. 



Figure —Labeo bicolor 


Type .—A specimen 10.8 cm. long over all, 8.5 cm. to base of caudal, 
taken November 19,1923, in a fish chute in a small tributary of the 
Menam Chao Phya near Paknampo, Central Siam. Cat. No. 90291, 
U.S.N.M. 

Other specimens .—In addition to a number of specimens forward¬ 
ed to foreign correspondents, the collection of the Siamese Depart¬ 
ment of Fisheries contains 10 specimens taken from a small stream 
near Paknampo November 20, 1923, and several specimens taken in 
the Menam Chao Phya at Nontaburi in December, 1921, by Dr. 
Malcolm Smith. 

Remarks .—This fish is not uncommon in Borapet Swamp, Central 
Siam, and in the streams leading therefrom. It is reported to be 
very common at times at Hangkraben, above Ayuthia, and occurs 
also in the Menam Chao Phya as far south as Bangkok. The maxi¬ 
mum length appears to be about 12 cm. In the Paknampo region 
the fish is called pla song krvxmg (full-dress fish). 
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The nearly uniform rich velvety black of the body and most of the 
fins is strikingly relieved by the bright orange color of the caudal 
and pectoral fins, making this one of the most beautiful of the many 
attractively colored cyprinoid fishes of Siam. Specimens preserved 
in alcohol or formalin ultimately become brown, and there appears 
on the side above the lateral line a short distance behind the head a 
small round black spot that is scarcely visible in life; one or two 
smaller spots sometimes appear beneath the other. 

CTCLOCHEIUCHTHTS TAPIENSIS, new ipedef 

Description .—Back moderately elevated, the dorsal profile from 
nape to dorsal fin gently curved; depth 3 in standard length; least 
depth of caudal peduncle 2.5 in head; head about 3.5 in standard 



Figubh 5.—Ctclochhilichthys tapibnsis 


length; eye large, about equal to snout, 3.2 in head, and about 1 
in the slightly concave interorbital space;, 2 pairs of barbels, the 
rostral minute, the maxillary less than 0.5 diameter of eye; lines 
of sensory pores on sides and top of head very prominent; scales 
in longitudinal series 37, in transverse series 6-1-6.5, around nar¬ 
rowest part of caudal peduncle 16, in predorsal region 12. 

Fins: Dorsal origin behind that of ventrals and midway between 
tip of snout and base of caudal; dorsal rays iv,8, the fourth simple 
ray strongly denticulated on posterior border, its length equal to 
head; caudal deeply forked, the lobes pointed and as long as head; 
anal rays iii,5, the third simple ray osseous and as long as head less 
snout; ventrals extending beyond vent but not reaching anal; pec- 
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Fins: Dorsal rays ii,8, the second simple ray osseus and serrated; 
origin of fin posterior to origin of ventrals, over eighth scale of lat¬ 
eral line and much nearer to end of snout than to base of caudal; 
dorsal fin high, nearly 0.75 depth of body and 0.8 length of head, its 
posterior margin truncate; caudal as long as head, deeply forked, 
the lobes pointed; anal rays iii,5, the simple rays weak and unossi¬ 
fied; pectorals rounded, 1.3 in head, reaching ventrals and somewhat 
longer than they, which do not extend to anal. 

Color: Upper part of body and top and sides of head greenish, 
below silvery white; a row of four roundish black spots on side, the 
first near head, the second under dorsal, the third above anal origin, 
the fourth on caudal peduncle on both sides of the lateral line; an- 



Figued 6.—Ptjntius stigmatosomus 


other small round black spot immediately under the first branched 
dorsal ray; a smaller black spot above the anterior part of anal; fins 
hyaline. 

Type .—A specimen 5.5 cm. long, collected by Luang Masya Chitr- 
kam, of the Siamese Department of Fisheries, April 27,1927, at the 
waterfall in Pliew Stream, Kao Sabap, near Chantabun, Southeast¬ 
ern Siam. Cat. No. 90296, U.S.N.M. 

Remarks .—Similar to P. binotatus, known from Siam, Straits 
Settlements, and Indo-Australian Archipelago, but differing there¬ 
from in absence of rostral barbels (which in notatus are longer than 
eye), in more anterior position of the dorsal fin, and in pattern of 
coloration. 

POROPUNTIUS, new genus 

Moderately elongated and compressed; snout bluntly rounded, its 
median part covered with rows of large pores, the pore-bearing area 
defined laterally by a deep groove; mouth subterminal, lips con- 
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tinuous, lower lip with a postlabial groove which is interrupted in 
the middle by a short space; a sulcus separating lower lip from lower 
jaw, which is included and has a horny covering; rostral and maxil¬ 
lary barbels well developed, the former inserted at the base of the 
rostral groove; scales large; dorsal fin with 8 branched rays, its last 
simple ray osseous, stout, and strongly denticulated; anal with 5 
branched rays, its simple rays unossified; gill-membranes joined to 
isthmus. 

This genus resembles Lissoohilus from Southern Asia and Sumatra, 
in having the lower jaw covered with a horny sheath and a deep 
sulcus separating it from the lower lip. The pores on the snout in 
LissochUus are surmounted by homy tubercles which extend to be¬ 
low the eye, and the last simple dorsal ray is weakly ossified and not 
denticulated. There is no rostral groove. 

In Puntiu8 the last simple dorsal ray may be ossified and serrated, 
but there are no pores on the snout, no horny sheath on lower jaw, 
and no rostral groove. 

In the Bleekerian genus Barcodes, which Weber and Beaufort 
place in the synonymy of Puntius, the essential character is the pos¬ 
session of 4 barbels. The Indian cyprinids placed by Day (Fishes of 
India) in the Barb odes group of the composite genus Barbus include 
some forms which have the last simple dorsal ray denticulated and 
one of those species, B. chaganio, has pores on the snout and other 
parts of the head; this fish, however, has no horny covering on the 
lower jaw and no rostral groove; and in the only Indian species ( B. 
lithopidus) mentioned as having a covering on the lower jaw (Day’s 
description reads: “ a thin cartilaginous covering internally to either 
jaw ”) the last simple dorsal ray is not denticulated or even osseous 
and there are no rostral pores. The type species of Barbodes as 
designated by Bleeker is belinka, known from Sumatra and Malacca. 
It has the last simple dorsal ray coarsely denticulated, no rostral 
pores, and no rostral groove. 

POKOPUNTIUS NORMANI, new ipecies 

Description .—Dorsal and ventral outlines similar; depth 3 in 
standard length; least depth of caudal peduncle 1.5 in its length and 
2 in head; head 4 in length; eye large, close to upper profile, 3.2 in 
head, equal to snout, slightly less than flat interorbital space; snout 
obtusely rounded, slightly overhanging the upper lip which is sepa¬ 
rated from the snout by a deep groove; middle third of snout with 
a short vertical groove on each side and with transverse rows of pores, 
a few pores also on snout distal to the rostral groove; mouth strongly 
arched, lower jaw included, maxillary extending to a vertical from 
anterior margin/of eye; rostral and maxillary barbels equal, as long 
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as eye; scales large, thin, and marked by numerous longitudinal 
striae; lateral line complete, moderately decurved; 31 scales in longi¬ 
tudinal series, 5.5-1-4.5 in transverse series, 2.5 rows between base of 
ventrals and lateral line, 11 between dorsal fin and nape, 14 around 
narrowest part of caudal peduncle. 

Fins: Dorsal origin over base of ventrals, rather nearer to snout 
than to base of caudal; dorsal rays iii,8; the last simple ray stout, 
with strong serrations, its length with soft tip 1.5 in depth of body 
and equal to distance from anterior nostril to posterior border of 
head, its osseous part equal to head less snout; dorsal margin slightly 
incised; caudal forked, somewhat longer than head; anal rays iii,5, 
the unbranched rays weak, longest ray equal to third simple dorsal- 
ray, margin of fin truncate; ventrals and pectorals subequal, 1.25 in 
head, ventrals with a long axillary scale at base. 

Color: Above dull greenish, sides and below silvery, with faint 
dark longitudinal lines on back and sides following rows of scales; 
a dark area on posterior part of caudal peduncle; margin of dorsal 
and caudal dusky, other fins plain. 

Type .—A specimen 10.5 cm. long taken at Pliew waterfall on Kao 
Sabap, near Chantabun, Southeastern Siam, April 9, 1925. Cat. No. 
9029T, U.S.N.M. 

Remarks .—This species is as yet represented by only the type, 
which was collected by Luang Masya Chitrkam, of the Siamese De¬ 
partment of Fisheries. The fish appears to be known to local fisher¬ 
men and is called pla kaow. 

I take pleasure in naming this species after Mr. J. R. Norman, in 
charge of the collection of fishes in the British M useum 

BARIUUS KORATENSIS, new specie* 

Description .—Moderately elongate, body and head greatly com¬ 
pressed; predorsal profile very slightly elevated, with a minor con¬ 
cavity at nape and a minor convexity on back; depth 3.5 in standard 
length; least depth of caudal peduncle less than 0.5 head; eye 3.5 in 
head, 1 in snout, 1 in interorbital space; mouth small, oblique, jaws 
about equal, maxillary extending to a point under anterior edge of 
eye; no barbels; lateral line decurved, running in lower half of 
caudal peduncle; scales in lateral series 34, in transverse series 7 
above lateral line, 4.5 below lateral line, 2 between lateral lino, and 
base of ventral, 17 before dorsal, 12 around caudal peduncle; scales 
along middle of side marked by 10 to 12 parallel striae. 

Fins: Dorsal rays ii,7, longest branched ray 1.5 in head and 
more than 0.5 depth of body; origin of dorsal far in advance of 
anal, midway between base of caudal and anterior fourth of eye 
over fourteenth scale of lateral line; caudal longer than head’, 
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deeply forked, lobes pointed; anal rays iii,10, longest less than those 
of doifeal, and origin under last dorsal ray and under nineteenth 
scale of lateral line, anal base equal to head less snout; ventrals 
short, inserted half way between pectorals and anal; pectorals not 
reaching ventrals, 1.2 in head. 

Color: Back pale green, sides and belly silvery; a brownish spot 
over eye; two narrow black vertical stripes on side, one above pec¬ 
toral, one below dorsal; fins plain. 

Type .—A specimen 6.0 cm. long collected in November, 1926, in 
the Mun River at Tachang, District of Korat, Eastern Siam, by Phra 
Anuwati, district forest officer. Cat. No. 90298, U.S.N.M. 

Remarks .—Although only a single specimen of this little fish is 
at hand, it is said by the collector to be common, going in large 
schools. This species is principally characterized by the joint fea- 



Figure 7.—Babilius korathnsis 


tures of absence of barbels, comparatively large scales, i nsertion of 
dorsal fin almost entirely in advance of anal, and greatly reduced 
number of vertical stripes on the sides. 

BARI LIUS PULCHELLUS, new species 

Description .—Moderately elongate, strongly compressed; ventral 
profile rather more curved than dorsal; depth 3.4 in standard length; 
caudal peduncle rather slender, its least depth 0.5 length; head 4 
in length; eye 3.3 in head, 1 in snout, 1 in flat interorbital space; 
circumorbital bones large, the third as wide as eye; mouth very 
oblique, maxillary extending to a point under anterior part of orbit, 
lower jaw slightly projecting; 3 rows of large, deep pores covering 
the entire length of the lower jaw, similar pores on snout and under 
anterior part of eye; a pair of rostral barbels as long as eye, and a 
pair of minute maxillary barbels; lateral line rather strongly de- 
curved, running in lower part of caudal peduncle, 38 scales in lateral 
32895—31-2 
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series, 7 rows above lateral line, 5.5 rows below lateral line, 8 rows 
between lateral line and base of ventrals, 22 scales before dorsal, 14 
scales around narrowest part of caudal peduncle; scales of back and 
upper side conspicuously ridged and with fluted edge. 

Fins: Dorsal rays ii,8, longest 1.75 times in head; margin of fin 
convex, its origin over eighteenth scale of lateral line, midway be¬ 
tween base of caudal and posterior edge of eye, first branched ray 
in advance of origin of anal, base of last ray over middle of anal; 
caudal longer than head, deeply forked, lobes pointed; anal rays 
iii,ll, longest less than first dorsal rays, margin of fin slightly con¬ 
vex; ventrals inserted under eleventh scale of lateral line, shorter 
than pectorals; pectorals reaching to base of ventrals, the first rays 
longer than those of dorsal. 

Life colors: Back pale sap green, sides and belly bright silvery, 
belly between pectorals and ventrals orange; side marked by 10 
blackish vertically elongate spots, the first at the nape, the spots 
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becoming roundish on the caudal peduncle; top of head like back, 
side of head bright silvery; top of snout, muzzle, and margin of 
upper lip black; iris yellow; dorsal fin orange, with outer two-thirds 
of membranes jet black; caudal pale green, with dusky edges; anal, 
ventrals, and pectorals bright orange. 

Type .—A specimen 7.0 cm. long over all taken on December J, 
1928, in the Mekang at Pang Chao, Northern Siam. Cat. No. 90299, 
U.S.N.M. 

Remarks .—This species is as yet known only from 4 specimens 
taken with a cast net in the Mekang, a beautiful clear, cool, mountain 
stream on Doi Angka, Northern Siam. The 3 cotypes are similar 
to the type but show slight variation in the shape and position of 
lateral spots. The fish is known to the local people, who call it 
pla nam muk (ink fish) and say that it reaches no larger size than 
these specimens exhibit; one of them contained well-developed ova. 
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The nearest relative of this species is B. vagra , known from India 
and Ceylon; that, however, is a more elongate species (depth 5 in 
length instead of 3.4), with rather smaller scales, longer rostral 
barbel, and only the last two dorsal rays inserted above the anal, 
whereas in B. ptdchettics the entire dorsal is above the anal with the 
exception of the first three rays. In life the species is conspicuous 
for the jet black areas on the interradial membranes of the dorsal 
and the orange-colored lower fins. 

The genus Barilim has many representatives in India, but only 
three have previously been recorded from Siam, namely, B. gistta- 
tus , B. harmandi , and B. ornatus , the last described by Sauvage from 
the Menam Chao Phya. Others may be expected from mountain 
streams near the Burmese frontier. 

GAERA TAENIATA, new species 

Description. —Elongate, slightly compressed, depth slightly less 
than 5 times in standard length; caudal peduncle long, its depth 0.5 
its length; head equal to depth of body; eye 5 in head, 2.5 in snout, 
2 in flat interorbital space; snout bluntly pointed, with a marked 
transverse depression or groove posterior to its tip, the depression 
sending a shallow branch groove to each nostril and a downward 
branch which extends to the upper postlabial groove; upper surface 
of snout as far as eyes thickly beset with sharp horny tubercles, of 
which one on either side of the tip of the snout is much enlarged; 
top of head minutely papillate; anterior surface of snout smooth; 
mouth transverse, twice width of eye; upper lip broad, covered with 
small, round, soft papillae which are arranged in numerous distinct 
groups corresponding with the crenululated free margin of the lip; 
lower lip thickly beset with small, round, fleshy papillae, the suc¬ 
torial disk larger than eye, its antero-posterior diameter 0.75 its 
transverse; rostral barbels longer than eye, maxillary barbels ves¬ 
tigial; lateral line straight, scales in lateral series 35, in transverse 
series 4.5-1-4.5, in predorsal region 10, between lateral line and base 
of ventrals 3, around narrowest part of caudal peduncle 12. 

Fins: Dorsal rays ii,8; origin of dorsal well in advance of ventrals 
and midway between tip of snout and posterior end of anal base; 
free margin of dorsal deeply incised, longest rays longer than head; 
caudal longer than head, deeply forked; anal rays ii,5, longest less 
than head; ventrals shorter than pectorals and about length of head. 

Color: Back and head parrot green, a broad black band wider 
than eye from head to base of caudal, a narrow silvery band above 
it; under parts white; dorsal fin with a medium creamy-yellow band, 
the basal and distal parts blackish; caudal dusky green; other fins 
pale apple green. 
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Type .—A specimen 12.8 cm. long taken near the headwaters of 
Tadi Stream, in Ban Kiriwong, Province of Nakon Sritamarat, 
Peninsular Siam, July 10,1928. Cat. No. 90300, U.S.N.M. Paratype 
No. 90301. 

Remarks .—This species has been compared with the known forms 
of Garra from India and Burma as represented in the extensive 
collections in the Indian Museum, Calcutta, and found to be quite 
different therefrom. The pattern of coloration is especially charac¬ 
teristic. 

No species of Garra has heretofore been reported from Siam. This, 
fish is not rare in mountain streams in the western part of the Pro¬ 
vince of Nakon Sritamarat and maybe looked for in other mountain¬ 
ous regions of the peninsula. The maximum size attained appears to- 
be about 15 cm. The local Siamese name for the fish in the type 
locality is pla lia hin (stone-lapping fish). All of the fins have the 
interradial dermal flanges which are seen in other mountain-stream 
fishes of India, Burma, and Siam; their significance has not been 
determined. 

EPALZEOBHYNCHUS STAMENSI3, new species 

Description .—Elongate, slightly compressed, greatest depth of 
body 4.6 in standard length; least depth of caudal peduncle 1.5 
in its length and 0.5 depth of body; head small, conical, its length 
4.75 in length without caudal; eye 4.25 in head, 2 in snout, 2 in con¬ 
vex interorbital space; a pair of rostral barbels about 0.5 eye, no- 
maxillary barbels; upper lip long, deeply fringed with 15 well- 
marked sections; lower lip with a few short papillae; scales in lat¬ 
eral line 35, in transverse series 5.5-1-5.5, all scales marked by 
numerous fine parallel horizontal lines; snout, top of head, and 
upper lip thickly covered with minute low papillae. 

Fins: Dorsal fin in anterior half of total length, over ventrals., 
dorsal rays iii,8, the longest ray exceeding depth of body; basal 
part of dorsal rays with fleshy flanges; caudal fin much longer 
than longest dorsal rays, deeply forked, lobes pointed; anal origin 
midway between ventrals and base of caudal, rays ii,5, longest 
branched ray equal to depth of body over anal fin; ventrals and 
pectorals short, subequal. 

Color (in life): Back and sides green with flecks of light blue 
or purple; top of head bright green; a black lateral band as wide 
as eye from head to base of caudal, continued to tip of middle caudal 
rays; a narrow, silvery lateral band below the black band; under 
parts white; dorsal, caudal, and pectorals very pale green; anal 
and ventrals hyaline. 

Type .—A specimen 13.8 cm. long caught July 14, 1928, in a dip 
net in the upper part of Tadi Stream, a mountain rivulet flowing; 
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eastward into the Gulf of Siam through the town of Nakon Srita- 
marat, Peninsular Siam. Cat. No. 90302, U.S.N.M. 

Remarks .—This genus has heretofore been known from a single 
species, E. kalof terns (Bleeker), found in rivers in Sumatra and 
Borneo where Bleeker reported it to be not rare. It is characterized, 
among other features, by having two pairs of barbels whose length 
is about equal to diameter of eye, and by having on the dorsal and 
anal fins a broad black band, and on the ventrals a large black area 
which may involve the entire fin. Its maximum length is 16 cm. 

The Siamese fish presents such differences from the East Indian 
form that it seems best to describe it and give it a name. The two 
are similar in general shape, in squamation, in fin formulae, and in 
having a broad dark band extending from the snout to the tip of the 
middle caudal rays; but the Siamese form has no vestige of maxillary 



Figure 9.—Fpalzeobhynchus siambnsis 


barbels, there are fewer scales in transverse series, and the dorsal, 
anal, and ventral fins have no black whatever. 

The absence of maxillary barbels requires a modification of the 
definition of this genus. 

Although only a single specimen was obtained in the upper waters 
of Tadi Stream, the fish is apparently known to thte fishermen, who 
report that it reaches no larger size than the type and is good to eat. 
A name borne by no other fish is applied to it, pla lab rme nmg 
(lady’s finger-nail fish). 

SCAPHOGNATHUS, new genus 

Body deep, strongly compressed, abdomen rounded; snout partly 
covering upper lip and with a small lateral groove; mouth small, 
terminal, the lips continuous around corners of mouth; lower lip 
confined to the sides, the median portion of the lower jaw being a 
slender, sharp-edged, scoop-like process overhung by the upper lip 
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when, mouth is closed; no barbels; branchial membranes broadly 
united to isthmus, branchial apertures not reaching to below pre- 
opercle; scales large, lateral line complete; all fins well developed; 
dorsal fin long, last simple ray osseous, stout, denticulated, branched 
rays numerous; last simple anal ray osseous, stout, branched rays 6. 

This genus presents a combination of characters which serve to 
distinguished it readily. The outstanding features are the very deep 
and compressed body; the highly modified lower jaw with the lips 
restricted to the sides and the central part forming a strong, slender, 
sharp-edged scoop; the strong, osseous, denticulated last simple ray 
in the dorsal fin; the numerous branched dorsal rays; and the 
presence of a strong, osseous, untoothed simple ray in the anal fin. 

In some members of the Bleekerian genus SarcoeheHicJuthys from 
eastern Asia, the lower jaw is somewhat similar to that in Scaphog- 
nathu8 , but the median lipless part is much less developed and not 
scoop-like, and the mouth is inferior; moreover, the last simple dor¬ 
sal ray is not strongly osseous and not denticulated. 

SCAPHOGNATHTJS STEJNEGEBI, new ipedei 

Description .—Body ovate, strongly compressed, depth 2 in stand¬ 
ard length; greatest width of body about 0.25 depth and equal to 
snout and eye; dorsal profile strongly arched, a slight concavity at 
nape; back anterior to dorsal fin compressed to a moderately sharp 
ridge; head short, compressed, bluntly pointed, 4.35 in length, its 
depth somewhat less than length; snout short, a vertical groove on 
each side, a few inconspicuous pores on lateral part in line with 
lower edge of orbit; eye large, prominent, inclined outward and 
downward, less than snout, 3.5 in head, 1.8 in convex interorbital 
space, a free orbital rim; mouth terminal, maxillary not reaching 
vertical from anterior margin of eye, gape narrow, upper lip partly 
covered by snout and separated therefrom by a deep fold continued 
around the corners of mouth and coterminous with lower lip; lips 
rather thin, continuous, lower lip on each side occupying one-third 
the width of jaw and deficient medianly; a long, slender, bony, 
sharp-edged, scoop-like process occupying the middle of lower jaw, 
its width much less than that of mouth, its length two-thirds diame¬ 
ter of eye; no barbels; caudal peduncle short, broad, its least depth 
less than its length and equal to snout and eye; lateral line gently 
decurved, running in middle of caudal peduncle; scales thin, 
smaller on caudal peduncle and thorax, 28 or 29 in lateral series, 
6.5-1-4.5 in transverse series, 3.5 rows between lateral line and base 
of ventrals, 12 in predorsal region, and 16 around narrowest part of 
cadual peduncle; a deep scaly sheath at base of anal. 



Figure 11.—Scaphognathus stejnegeri 


Color: Silvery, black pale green, scales of back and sides with 
dark green base. 

Type .—A specimen 22.5 cm. long taken in the Mekong River near 
Ban Mekong, Northteastern Siam, February 24, 1929. Cat. No. 
90303, U.S.N.M. 

Remarks .—This species is apparently rare. In extensive collecting 
in the Mekong where it forms the boundary between Siam and 
French Indo-China, only a single specimen was obtained. 

Named in honor of Dr. Leonhard Stejneger, head curator of bi¬ 
ology in the United States National Museum. 
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MYSTUS HAVMOLLEBI, new species 

Description .—Dorsal profile rather steep, sloping in a straight 
line from dorsal fin to rounded overhanging snout; depth 4 in stand¬ 
ard length; caudal peduncle rather stout, its narrowest part 1.5 in its 
length and equal to postorbital part of head; head conical, as broad 
as high, its length 1.5 its breadth and equal to depth of body; skin 
of head smooth, a shallow median fontanelle extending from between 
eyes to base of slender occipital process, which reaches interspinal 
bone of dorsal; eye small, 5 in head, 2 in snout, nearly 2 in convex 
interorbital space; mouth horizontal, its width 1.5 eye; a narrow 
band of teeth in jaws and on palate; nasal barbels extending as far 
as eyes, maxillary barbels 0.6 length of head, mandibulary barbels 
somewhat longer than nasal, mental barbels shorter; a transverse 
row of 4 large pores behind lower lip; entire snout thickly beset 
with minute pores. 



Figube 12.—Mystus havmolleri 


Fins: Dorsal rays i,T; margin of fin convex; origin of fin mid¬ 
way between tip of snout and origin of anal; dorsal spine short, 
stout, without teeth, its length less than half depth of body and 
equal to postorbital part of head; adipose fin separated from dorsal 
by a space equal to eye, its height 0.5 that of caudal peduncle, its 
length about 2 times dorsal base; caudal broad, deeply forked, the 
lobes broadly rounded and somewhat shorter than head; anal rays 
iii,10, entirely under adipose, margin rounded, rays longer than 
longest dorsal rays; ventrals short, inserted under two last dorsal 
rays; pectorals longer than but not reaching ventrals, the stout spine 
longer than dorsal spine and strongly denticulated on posterior 
edge. 

Color: General color light yellowish-brown; body and head marked 
by 7 irregular dark brown cross-bands: (1) from top of head, through 
eye, across cheek, (2) from nape obliquely to lower part of opercle, 
(3) from back in front of dorsal fin obliquely downward and back¬ 
ward nearly to ventral base, (4) broad-based, triangular, from back 
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under posterior part of dorsal and anterior end of adipose to below 
lateral line, (5) similar, from anterior half of adipose nearly to anal 
base, (6) narrow, vertical, across caudal peduncle at posterior end of 
adipose, and (7) across base of peduncle, the first, third, fifth, and 
seventh bands most distinct; dorsal fin with a dark brown base and a 
broad band on distal part extending its entire length and leaving a 
clear narrow margin; fins otherwise plain. 

Type and paratypes .—The type is 5.2 cm. long, collected in January. 
1927, in Klong Thalerng, near Ronpibun, Peninsular Siam. The 
paratypes number 6, and range in length from 4.1 to 5.2 (an. Cat. No. 
90304, U.S.N.M.; paratypes, 90305. 

Remarks .—This strikingly marked little fish is known only from 
the type locality. 

This species is named for Mr. R. Havmoller, who collected the type 
and cotypes, and has presented numerous other interesting specimens 
to the Siamese Department of Fisheries and the United States 
National Museum. 

PANGASIUS CULTBATUS, new species 

Description. —Elongate, body greatly compressed and deep, ventral 
profile much more arched than dorsal, dorsal profile from snout to 
dorsal fin slightly elevated and nearly straight; abdomen compressed 
to a sharp edge along entire median line; depth of body at anal 
origin 3.6 in standard length, the thickness 3.25 in depth, least depth 
of peduncle about equal to postorbital part of head; head short, 5 in 
body length, moderately compressed, its greatest width 1.5 in length 
and about equal to its depth; snout short, blunt, broadly rounded, 
slightly less than eye; eye large, 3.5 in head, rather more than 2 in 
the strongly convex superior interorbital space and less than 2 in the 
inferior interorbital space; eye scarcely visible from above, its middle 
behind corner of mouth, its anterior margin separted from mouth 
by a space equal to 0.5 eye; mouth subterminal, crescentic, its width 
1.5 times eye; teeth in jaws in a narrow band, on vomer in well-sepa¬ 
rated horizontally ovate patches, on palatines in smaller oblique 
patches which form a crescent with those on vomer; maxillary bar¬ 
bels, attached behind corner of mouth, occupy a deep groove, extend 
slightly behind eye, and are much less than 0.5 head; mandibulary 
barbels less than 0.5 maxillary barbels; skin of head minutely gran¬ 
ular, no obvious median fontanel; occipital process long and slender. 

Fins: Dorsal formula ii,6, the spine equal to head minus snout, 
slender, laterally compressed, finely serrated on posterior edge, 
longest soft rays 2.5 times length of dorsal base; adipose fin small, 
slender, less than diameter of eye, its insertion over last fifth of 
anal fin; caudal broad, forked, somewhat longer than head, the 
lobes obtusely pointed; anal rays iv,39, the long base of fin con- 
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tained 2.8 times in standard length; ventrals small, shorter than 
pectorals, inserted well above the median line; pectorals about equal 
to dorsal, the spine slender and finely serrated on posterior edge. 

Color: Back and top of head rich grass green; sides and under 
parts white; from the green color of the anterior back a tapering 
green band extends backwards along lateral line for about half 
length of body, and below this a shorter, broader green band extends 
backwards and downwards; fins mostly hyaline, caudal green at 
base, anal pinkish. 

Type. —A specimen 26.0 cm. long over all, 22.5 cm. to base of 
caudal, taken in a cast net in the Tapi River near Bandon, Penin¬ 
sular Siam, September 30,1923. Cat. No. 90306, U.S.N.M.; paratype, 
90307. 

Additional specimens. —Four other specimens are referred to this 
species: Two 14.5 and 15.5 cm. long caught in a cast net in the Sikuk 
River, Central Siam, November 16, 1923, another 17.0 cm. long 
taken in a seine in the Menam Chao Phya at Bang Sai, November 
17,1923, and a fourth 18 cm. long, in the Menam Chao Phya at Bang 
Sai, September 12, 1924. 

Remarks .—From related species this form may be distinguished 
by its greatly compressed form, cultrate abdomen, large eye, short 
maxillary barbel, four patches of teeth on vomer and palatintes, 
and very long anal with more numerous rays than in any other 
known species. The most closely related species appears to be P. 
mieronema Bleeker, from Java, Sumatra, and Borneo, in which the 
depth is less, the eye is smaller, the anal base is much shorter, and 
the anal rays are iv,25 to iv,30. In P. pangasius (Buchanan), known 
from India and Burma, and also Siam, the form is comparatively 
slender (depth 4.6 to 5 in length), the maxillary barbels may reach 
the pectorals, and the anal rays number only iv,26 to iv,29. 

This fish is known as pla sangkaioad at Bandon. This name, with 
or without qualifying adjectives, is applied in various parts of Siam 
to other members of the genus. The additional specimens, from the 
Chao Phya and Sikuk rivers, are also locally called pla sangkawad. 

PANGASIUS BEANI, new species 

Description .—Form rather stout, the body compressed and deep, 
the head depressed and very broad; profile before dorsal fin straight 
and markedly elevated, forming an angle of 30° with horizontal axis 
of body; depth of body under dorsal spine 3.5 in standard length, 
over origin of anal 4.3 in length; caudal peduncle short, its least 
depth less than 2 in its length; head 3.5 in standard length, its width 
0.75 its length and more than its depth; upper surface of head 
rugose, a shallow median groove extending from snout to base of 
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occipital process whose base is 0.5 its length; snout very broad, 
rather pointed when viewed from side, evenly rounded, slightly over¬ 
hanging the horizontal mouth, whose width at corners is 4 times 
diameter of eye; teeth in jaws villiform, in a well curved band with 
a median division in each jaw; teeth on vomer in a single quadrate 
patch whose length is nearly 3 times its antero-posterior diameter, 
elongate patches of palatine teeth slightly separated from the vomer¬ 
ine and for ming therewith a regular crescentic band; eye small, 
partly below the corner of the mouth, nearly 7 in head, 4.5 in the 
convex superior interorbital space, and 4 in the inferior interorbital 
space; maxillary barbel arising in a deep groove above corner of 
mouth and extending to opercle, its length less than 0.5 head, mandib- 
ulary barbel shorter, 2 times diameter of eye. 

Fins: Dorsal formula ii,7; dorsal spine serrated on posterior edge, 
its length about equal to head less snout, its filamentous prolongation 
as long as spine; length of first branched ray 2 times base of fin; 
adipose fin about 2 times as high as long, its origin about over the 
beginning of the second half of the anal base; caudal deeply forked; 
anal rays iv,26, the longest branched rays more than 0.5 base of fin, 
which is contained 4 times in standard length; ventrals inserted far 
behind dorsal, shorter than pectorals, the first ray produced and 
reaching well beyond anal origin; pectoral spine strongly serrated 
on posterior edge, somewhat shorter than dorsal, the longest branched 
ray 1.5 head. i 

Color: Dark green above, white below; dorsal and caudal dusky, 
other fins plain, anterior anal rays with a black tip. 

Type .—The type, 16.3 cm. standard length, 20.0 cm. over all, was 
taken November 26, 1923, in Klong Ban Poh, off Lopburi River, 
near Ayuthia, Central Siam. Cat. No. 90308, U.S.N.M. 

Remarks .—This species is easily recognized by its extremely broad, 
depressed head, its comparatively short form, its small eye, its 
short barbels, its dentition, etc. Its nearest relative appears to be 
P. pangasius (Hamilton Buchanan), known from India, Siam, and 
Java. In that species, however, the body is more elongate, the head 
narrower, the barbels are longer (the maxillary extending to base 
of pectorals), the profile from snout to dorsal fin is much less steep, 
the anal base is comparatively longer, and the vomerine teeth form 
two separate patches except in full-grown specimens. In the plates 
of P. pangasius published by both Day (Fishes of India) and 
Bleeker (Atlas Ichthyologique), the vomerine teeth are in two dis¬ 
tinct patches. 

This species is named for Mr. Barton A. Bean, assistant curator in 
charge of the division of fishes in the United States National Museum. 
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PANGASIUS FOWLEBI, new weclei 

Description .—Moderately elongate; body rather strongly com¬ 
pressed, its width at origin of anal fin slightly more than one-third 
its depth, depth 3.75 in standard length; caudal peduncle twice as 
long as deep, its least depth equal to distance from eye to pectoral 
spine; head covered with smooth skin, short, blunt, conical, its 
length about 5 in standard length, its greatest width equal to its 
depth behind eyes; snout obtusely rounded; mouth opening subter¬ 
minal, slightly angular, distance between corners 2.5 times in length 
of head; teeth in upper jaw in a wide, moderately curved, rather 
broad band, in lower jaw in a more strongly curved band, vomerine 
teeth in two well-separated transverse ovate patches, with the some¬ 
what longer palatine patches perpendicular thereto; maxillary bar¬ 
bels less than 0.5 length of head, occupying a deep slit that extends 
from corner of mouth to beyond eye; mandibulary barbels about 
0.5 length of maxillary; eye large, behind corner of mouth, shorter 
than snout, its upper margin on a line from anterior nostril to 
middle of caudal base, its diameter more than 3 in the strongly 
convex interorbital space; ventral distance between eyes less than 
dorsal. 

Fins: Dorsal rays ii,7; height of dorsal equal to head less snout, 
its base 0.5 height; dorsal spine rather strong, 1.5 in head, its pos¬ 
terior border strongly serrated, anterior border feebly serrated at 
tip and granulated at base; adipose fin small, slender, equal to eye, 
its attachment over the beginning of the last fourth of the anal; 
caudal deeply emarginate, the lobes pointed; anal long, its rays 
iv,38, length of anal base contained less than 3 times in standard 
length, longest anal rays one-third head; ventrals short, less than 0.5 
head, not extending to anal; pectoral rays slightly longer than 
dorsal, the spine equal to dorsal spine and similarly serrated but 
more slender. 

Color: Back and top of head green; sides and belly white; a lateral 
green band broadest at shoulder, and a broad oblique green band 
from shoulder to a point on side above end of ventrals; dorsal and 
caudal fins with dusky margin, other fins plain. 

Type .—A specimen 17.0 Cm. to base of caudal, 19.5 cm. over all, 
taken in the Lopburi Biver at Lopburi, Central Siam, October 22, 
1926. Cat. No. 90309, U.S.N.M. 

Remarks .—The closest relative of this species appears to be P. 
micronema Bleeker, known from Java, Sumatra, and probably Siam. 
In that fish,- however, the vomero-palatine teeth form a regular 
crescent, the band of upper jaw teeth is less curved, the anal rays 
number iv,24 to iv,30, the anal base is contained 3.6 to 4 times in 
standard length, and the coloration is different. 
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The fish at Lopburi shares with related forms the name pla 
sawed. The collection contains only the type specimen. 

This species is named for Mr. Henry W. Fowler, of the Academy 
of Natural Sciences of Philadelphia, as a small tribute to his 
indefatigable studies of oriental fishes. 



FlGUBE IS.—PANGASIUS SANITWONGSEI 
PANGASIUS SANITWONGSEI, new species 


Description. —Elongate, body moderately compressed, head broad 
and depressed; dorso-rostral profile nearly straight and gently in¬ 
clined; depth 3.75 in length to base of caudal; head 4.3 in length; 
eye placed low on side of head, 
small, more than 7 in head, 3 in 
snout; maxillary teeth in a wide, 
continuous curved band, vomero- 
palatine teeth united into a single 
broad strongly arched band with 
the outer part nearly at right angles 
to the central vomerine mass and 
tapering backward into sharp fig use 14.—maullaby and vomebo- 
points; barbels slender and rather PALATll,B TBKtH *angasius sani- 
short, the maxillary 2.5 times diam¬ 
eter of eye, the mandibulary shorter; least depth of caudal peduncle 
0.5 its length and contained 2.75 times in length of head. 

Fins: Origin of dorsal fin about midway between tip of snout and 
adipose fin; dorsal rays ii,7; second simple dorsal ray greatly pro¬ 
longed and filamentous, 0.5 combined length of head and body, the 
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strong ossesous part weakly serrated on its posterior side and 0.4 
total length of the ray; dorsal branched rays becoming progressively 
shorter, so that last ray is only 1.5 times diameter of eye and the 
posterior border of fin is nearly vertical; dorsal base short, 2.5 in 
head; adipose fin small, its length less than base of dorsal, distance 
between the fins 3 times length of base of dorsal; caudal large, longer 
than head, deeply forked, the lobes pointed; anal rays iv, 26, longest 
ray equal to postorbital part of head; base of fin 2.5 base of dorsal 
and somewhat less than 0.25 standard length; first ray of ventrals 
filamentous and reaching beyond middle of anal; pectoral spine 
similar to dorsal spine as to size and serrations, its filamentous tip 
as long as the spine and extending to anal. 

Color: Above slaty gray, below white; a roundish, glistening 
white humeral spot twice diameter of eye; dorsal, adipose, and caudal 
fins black; ventrals and pectorals blackish; anal with dusky areas. 

Type .—The type specimen in the collection of the Siamese De¬ 
partment of Fisheries was taken in the Menam Chao Phya at Koh 
Tai, Central Siam, March, 1928. It is 61.6 cm. long. 

Remarks .—The principal differential characters of this species 
are to be seen in the united band of vomero-palatine teeth, the short 
barbels, the filamentous dorsal, ventral, and pectoral fins, the colora¬ 
tion of the fins, the white humeral spot, and the colossal size. 

This fish is known along the Menam Chao Phya as pla tepa . 
This name is to be distinguished from pla tepo , applied to a common 
fish of the same genus {Pangasius lamaudi) which differs markedly 
in various respects, one striking feature being a large shiny-black 
humeral spot. 

In point of size this fish rivals the celebrated Pangasius of the 
Mekong basin called pla huh by the Siamese. In former times fish 
3 meters in length were sometimes taken, and at least one fish of 
this size has been recorded within eight years. In recent years, 
examples over 1.5 meters in length have been rare. 

The pla tepa frequents the entire length of the Menam Chao Phya, 
but is nowhere abundant. Within a few years, fish reaching the 
Bangkok markets have come mostly from the section of river below 
Ayuthia, and the largest observed have been about 1 meter long. 

Named in honor of the late Dr. Yai S. Sanitwongse, in recogni¬ 
tion of his keen personal interest in the fishes of Siam. It was he 
who first brought this species to the writer’s attention and pointed 
out its distinctive characters. 

ABUTS SCIXTBUS, new species 

Description .—Body rather stout, moderately compressed, depth 
slightly less than .25 length to base of caudal; least depth of caudal 
peduncle .5 postorbital part of head; head conical, its depth about 
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equal to its breadth, its length about 3.3 times in body length; 
rostro-dorsal profile convex, the snout strongly decurved and ob¬ 
tusely pointed viewed from above; cephalic shields only slightly 
rugose, occipital process granular, strongly keeled, subtriangular, 
its base somewhat less than length, the posterior end rounded; a 
shallow lanceolate fontanel extending from above posterior nostrils 
to base of occipital process; eye lateral, in anterior half of head, 
more than 5 in head, more than 1.5 in snout, 2.5 in postorbital re¬ 
gion, and 2.8 in interorbital; mouth rather small, its width 2 times 
diameter of eye; humeral process smooth, less than eye; maxillary 
barbels slender, short, extending 1 eye-diameter beyond eye; mandib- 
ulary barbels reaching less than .5 distance to posterior margin of 
branchial membrane; mental barbels shorter; teeth in upper jaw in 
a medianly-constricted band about 3 times as long as broad, palatine 
teeth large molar-like, in 2 large suboval patches; gill-rakers short, 
club-like, 9 on lower arm of first arch, the longest one-third diame¬ 
ter of eye. 

Fins: Dorsal rays i,7, height of fin greater than depth of body and 
equal to distance from posterior nostril to branchial aperture, base 
of fin much less than 0.5 its height, spine very slender, longer than 
head without snout, serrated distally on both anterior and posterior 
surfaces; base of adipose fin equal to base of soft dorsal and sepa¬ 
rated from dorsal by 2.5 times its length; caudal deeply cleft, the 
lobes acute, the upper lobe longer; anal rays iv,14, the longest equal 
to height of body at anal origin and somewhat longer than base 
of fin, the posterior edge emarginate; ventrals less than .5 length of 
head; pectorals about equal to head without snout, the slender spine 
less than dorsal spine and serrated on both edges. 

Color: Back and sides light slaty-blue, belly silvery; fins yellow- 
green, dorsal with a blackish margin, anal dusky, adipose with a 
black spot. 

Type .—A specimen 25 cm. long over all, 21 cm. to base of caudal, 
taken with a castnet in the Tapi River near Bandon, Peninsular 
Siam, September 30, 1923. The fish is a male, with the buccal and 
pharyngeal cavities filled with eggs in an advanced stage of develop¬ 
ment whose long diameter is 1.4 cm. and short diameter 1.2 cm. Cat. 
No. 90310, U.S.N.M. 

Paratype .—Another specimen, 25.5 cm. long over all, 21.5 cm. to 
base of caudal, taken at the same place and date, is a male with 
five young, 4.0 cm. long, in the back of the pharynx. 

Remarks .—T his is a very common fish in the Tapi River where it 
is said to attain a length of 1.5 meters. Examples in the Bandon 
market on September 29,1923, were 60 cm. long. Eggs of this fish, 
separately exposed for sale, had been removed from the mouth of 
large males in an agglutinated mass looking like a bunch of grapes. 
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Some of the clusters were 18 cm. long, and the eggs were nearly 1.5 
cm. in long diameter. At an early stage of incubation the eggs are 
coherent, but some time before hatching they become entirely sepa¬ 
rate. The palatine teeth on elevated bases project conspicuously into 
the cavity of the mouth, and may serve to assist in keeping the eggs 
in the back of the pharynx. 

The nearest relative of this species appears to be A. microcephalus 
Bleaker, known only from 2 specimens from rivers of Borneo. That 
species, however, has a smaller head much broader than high, longer 
maxillary barbels, much stouter dorsal and pectoral spines, etc. 

The conical head, large eye, and pointed snout suggest a squirrel, 
and the specific name has been applied in allusion to this resemblance. 

SYNAPTURA AENEA, new species 

Description .—Broadly ovate; depth of body 1.8 in standard length, 
2.12 in length with caudal; head broad, evenly rounded in front, its 
length 3.8 in standard length, 4.6 in length with caudal; mouth 



Figure 15.—Stnaptura abnba 


slightly curved, rictus about' one-third length of head, angle extend¬ 
ing below anterior port of lower eye; two small tubular nostrils in 
advance of lower eye; nostril on under side dilated and having a 
flap; lips on upper side sparsely, on lower side markedly, fringed, 
and nostril on under side surrounded by long fringe; upper eye 
slightly anterior to lower, 2 in snout, 6 in head, and greater than in¬ 
terorbital space; teeth very minute; lateral line straight on both 
sides of body; scales small, strongly ctenoid on dextral side, less so 
on sinistral side, 66 in lateral line, about 32 rows above and 35 rows 
below lateral line at widest part of body; rays in vertical fins 115, 
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dorsal having 54, anal 46, and caudal 16, median caudal rays longer 
than head without snout and longer than longest dorsal and anal 
rays; ventral rays 4; dorsal rays not extending on snout; pectoral on 
each side rudimentary. 

Color: Upper side light brown, with numerous spots of darker 
brown of irregular side and shape on body and head; anterior mar¬ 
gin of head between mouth and gill opening blackish, with a well 
defined rounded white spot on chin; vertical fins, in addition to 
having small, irregular dark brown spots, marked by 4 large round¬ 
ish well-defined blackish spots on proximal part of both dorsal and 
ventral fins, these spots more than twice diameter of eye; under side 
of body rich reddish-brown, becoming less intense toward head which 
is white except for a dark area about mouth and on chin below white 
spot on dextral side. 

Type .—A specimen 9.4 cm. long taken in the Lopburi River at 
Lopburi, Central Siam, October 22, 1926. Cat. No. 90311, U.S.N.M. 

Remark S. —This species is not rare at Lopburi but as yet is 
known only from that locality. The maximum size attained is 
but little if any larger than the type. In a second specimen, 8.4 
cm. long taken at the same time and place as the type, the brown 
markings have a tendency to form vermiculations, and the bronze 
color of the left side stops some distance behind the head, leaving 
more than half of under surface white. In the reduction of the 
pectorals to mere rudiments, this species shows a transition from 
Synaptura to Aehiroides in which latter genus the pectorals are 
entirely absent. 

GOBIELLA, new genus 

Similar to Mistiehthys H. M. Smith, known only from a mountain 
lake in Luzon, Philippine Islands, but with the first dorsal fin 
containing five spines instead of three. Size minute; body elongate, 
strongly compressed posteriorly; mouth moderate, oblique; teeth in 
bands; body posteriorly covered with large ctenoid scales, head and 
anterior part of body scaleless; dorsal fins well separated,' the an¬ 
terior with five short spines, the posterior dorsal and the anal fins 
elevated and with moderate number of rays. 

GOBIELLA PELLUCID A, new suede* 

Description. —Elongate, head and anterior part of body very 
slightly compressed, posterior part of body much compressed; depth 
under first dorsal fin equal to head less snout and contained 3.8 
times in standard length; head comparatively large, 3.3 in length; 
eye in anterior half of head, large, 4 in head and much greater than 
the blunt snout; mouth very oblique, maxillary extending to a point 
32895—31-3 
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under pupil; minute teeth in bands in each jaw; caudal peduncle 
long and slender, its least depth 3 in its length; scales large, weakly 
ctenoid, absent from head and from body anterior to first dorsal, 

8 rows of scales in transverse series below origin of second dorsal, 

9 scales around narrowest part of caudal peduncle. 

Fins: Dorsal fins widely separated, the interspace greater than 
length of base of first dorsal; dorsal rays V-I,8; spinous dorsal 
low, the spines close together, the first spine longest and about equal 
to snout and eye, the other spines progressively shorter, the last 0.75 
eye; second dorsal much elevated, its origin nearer to base of caudal 
than, to eye, the first ray equal to postorbital part of head, the first 
branched ray longer than spine and equal to body depth at dorsal 
origin, the rays becoming gradually shorter, the last ray as long as 
the last dorsal spine; caudal broad, its posterior edge straight and 
vertical, the length along axis of body equal to height of second 



Figure 16. —Gobiella pellucida 


dorsal and greater than postorbital part of head; anal rays 1,11, 
the fin similar to second dorsal, but the rays slightly shorter and 
base slightly longer and its origin posterior to that of second dor¬ 
sal; ventrals 2 in head, forming a deep cup; pectorals broad, bluntly 
pointed, their length equal to longest anal ray, their tip reaching 
to a point halfway between the dorsal fins. 

Color: White, translucent; a few irregularly disposed small round 
black spots on sides and abdomen; a row of minute black spots at 
base of anal; fins hyaline. 

Types .—Numerous specimens taken on May 9, 1929, in Bangkok, 
Central Siam. Cat. No. 90312, U.S.N.M. 

Remarks .—This diminutive goby has as yet been found only in 
Bangkok, but may doubtless be looked for anywhere in lower Central 
Siam. Its only known habitat is a small canal or ditch and a small 
pond in the grounds of the Department of Fisheries; the pond and 
canal are ultimately connected with the Menam Chao Phya. The 
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fish is abundant, but owing to its small size and translucency is 
easily overlooked. 

Collections made from January to May contain egg-bearing fe¬ 
males, and it appears that the egg-laying period is protracted and 
may extend over most of the year. An ovigerous female 2.1 cm. 
long taken February 10, 1928, contained 238 eggs with an average 
diameter of .64 mm. 

The sexes may be readily distinguished by the shape of the genital 
papilla: short, broad, and truncate in the female, long, slender, and 
pointed in the male, as in Mistichthys and various other gobies. 
The eggs are clearly visible through the transparent abdominal walls. 
If there is a difference in the average size of the male and female 
fish it is not marked. Thus, of 16 specimens collected January 19, 
1929, 13 were females ranging from 18 to 21 mm. in total length, 
with an average of 19.8 mm., and 3 were males ranging from 18 to 
21 mm., with an average of 20 mm. The numerical disproportion 
of the sexes is shown from other collections, as, for example, on 
May 9, 1929, when, of 40 examples taken at random in a fine-mesh 
basket, 30 were females. 

THAIGOBIELLA, new genus 

Size minute; body moderately elongate; mouth large, lips thin, 
tongue emarginate; teeth pluriserial; eye large and placed high on 
head; two dorsal fins well separated, the first with 5 spines, the sec¬ 
ond with 8 branched rays; anal similar to second dorsal; ventrals 
not adnate to abdomen, and united for their entire length, forming 
a deep cup; pectorals without silky, free upper rays; body com¬ 
pletely covered with large scales, opercles scaled, cheeks and other 
parts of head naked. 

This genus most closely resembles Vaimosa Jordan and Seale the 
members of which inhabit brooks in the South Sea islands and Philip¬ 
pines. It differs therefrom in the reduced number of dorsal and 
anal rays, in the character of teeth and scales, in the size of head, etc. 

( Thaigobiella , from Thai, the ancient name of the Siamese race, 
and gobiella, little goby). 

THAIGOBIELLA SUA, new specie# 

Description .—Form oblong, moderately compressed; dorsal and 
ventral profiles nearly horizontal, the profile of snout steep; depth 
4.4 in length; caudal peduncle very broad, two-thirds depth of body 
and 2.25 times in head; head long, 3 in length; mouth large, very 
oblique, extending to a point under anterior margin of pupil, lips 
thin; teeth long, slender, prominent, in a band in each jaw with a 
few enlarged teeth interspersed; eye placed high, 3 in postorbital 
part of head, about equal to snout and to interorbital space; scales, 
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large, strongly ctenoid, smaller on anterior part of body, opercles 
scaled, cheeks and nape naked; 26 scales in lateral line, 11 in trans¬ 
verse series below second dorsal, 12 around caudal peduncle. 

Fins: Dorsal rays V-I,8; dorsal spines slender, the third longest, 
more than 0.5 depth of body, and equal to base of fin; second dorsal 
separated from first by a space equal to diameter of eye, longest 
rays equal to depth of caudal peduncle; caudal short, broad, bluntly 
pointed; anal under second dorsal and similar thereto, the rays 1,8; 
ventrals long, longer than pectorals and equal to postorbital part 
of head; pectorals short, broad, 0.5 head, extending to a point under 
last membrane of spinuous dorsal. 

Life color: General color, pale creamy yellow; body with 4 irregu¬ 
lar black crossbands, the first under the first dorsal and as wide as its 
base, extending nearly to median line below; the second narrower, 



Figure 17. —Thaigobiella sua 

extending from anterior half of base of second dorsal obliquely 
downward and backward to posterior part of anal; the third nar¬ 
row and extending vertically posterior to second dorsal and anal; 
the fourth, the most intense, running vertically across posterior 
part of caudal peduncle at a distance of half its width from caudal 
fin; a blackish band across nape and posterior part of head, another 
extending downward from median line of head posterior to eye, 
and another under eye; top of head between nuchal and postorbital 
bands glistening white; margins of lips and orbits black; base of 
pectorals with a very sharply defined black vertical blotch; base 
of dorsal and anal fins black, fins otherwise hyaline. 

Type .—A specimen 2.7 cm. long from a canal in Bangkok, Central 
Siam, August 26,1924. Cat. No. 90315, U.S.N.M. 

(Sua, the Siamese name for the tiger.) 

Remarks .—This attractive but diminutive goby is as yet known 
from a single specimen. It was kept alive in a small glass jar for 
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six weeks. It usually remained either in the bottom well concealed 
among particles of sticky mud, or beneath the roots of a small natant 
water plant. 

POGONOGOBIUS, new genus 

Body compressed; head greatly depressed, broad and flat, with 
small eyes widely separated; mouth large, nearly horizontal, lower 
jaw slightly projecting, gape extending to a point under eye and 
jaws projecting backward almost to preopercle; small teeth, in 
several rows in each jaw, none canine or markedly enlarged; tip of 
tongue rounded; about eight short, fleshy barbels on each side of 
snout, one large pair on chin near median line and one pair on each 
side of the lower jaw in line with the tubular'anterior nostrils; body 
covered with medium-sized ctenoid scales; predorsal region covered 
with smaller, crowded scales to a point half way between dorsal fin 
and anterior margin of eyes; opercles and cheeks naked; conspicuous 
papillary ridges of mucous pores on opercles, cheeks, snout, and 
under side of lower jaw; all fins rather small; dorsal spines 6, dorsal 
and anal soft rays 9 or 10. 

This genus has as its only known representative the species de¬ 
scribed from Bombay by Day under the name of Gobius planifrons* 
Day’s description makes no mention of the barbels on lower jaw, but 
his figure 8 shows them. This species is represented in the collection 
of the Siamese Department of Fisheries by 2 specimens 6.5 and 7.5 
cm, long from the Menam Chao Phya at Paknam, Central Siam, 
June 3, 1927, and 3 specimens 6.8, 8.0, and 8.7 cm. long from the 
Chantabun River at Lem Sing, Southeastern Siam, July 17, 1928. 
Day’s type was about 10 cm. long. 

EUGNATHOGOBIUS, new genus 

This genus is characterized by an enormous mouth, the maxillary 
being more than two-thirds the length of head and extending nearly 
to the preopercle. Associated with this feature are a moderately 
elongate, compressed body; broad, depressed head; broad snout; 
small eyes covered with skin; small teeth in several rows in each 
jaw; emarginate tongue; medium sized, thin ctenoid scales on body; 
head naked ^ two well-separated dorsal fins, the first with only 5 
rays, the second with 7 branched rays; and anal fin with 6 branched 
rays. 

EUGNATHOGOBIUS MICBOPS, new specie* 

Description .—Form elongate, dorsal and ventral outlines similar; 
body strongly compressed posteriorly, the depth 4.5 in standard 
length and 1.5 in head; head large, broad, and strongly depressed, 


* Proceedings Zoological Society of London, 1873. 
8 Pishes of India, pi. 63, fig. 9. 
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its length slightly less than 3 in standard length, its depth 1.7 in 
its length, and its breadth 1.3 times its depth; snout flat, broad, 
4.5 in head; eye small, on dorsal profile, covered with skin, its diame¬ 
ter 2.5 in snout and 2 in the broad, flat interorbital space; mouth 
very large and oblique, gape wide; lower jaw slightly projecting, 
maxillary long, and extending to within one eye-diameter of lower 
angle of preopercle, its length contained 1.4 times in head; tongue 
broad, emarginate; teeth in 2 or 3 rows in each jaw, outer teeth in 
lower jaw close-set and larger; least depth of caudal peduncle 0.5 
its length and 2.5 in length of head; scales thin, ctenoid, uniform in 
size, completely covering body, 29 in lateral series, 11 in transverse 
series under second dorsal, head and base of pectorals naked; 
opercles, cheeks, and jaws with prominent lines of pores. 

Fins: Dorsal rays V-I,7; first dorsal spine somewhat shorter than 
second and third, contained 3.5 in length of head and more than 2 in 
depth of body; second dorsal elevated, separated from first dorsal 



Figure 18.—Ecgnathooobibs MICItOPS 


by a space nearly equal to snout, its origin slightly in advance of 
that of anal, the spine 2.5 in length of head; caudal rounded, the cen¬ 
tral rays equal to depth of body at origin of second dorsal; anal rays 
1,6, similar to second dorsal, but the spine somewhat shorter and the 
soft rays longer; ventrals rather large, extending two-thirds dis¬ 
tance to anal; pectorals broad, bluntly pointed, 0.8 length of head, 
reaching beyond vertical from spine of second dorsal. 

Color: Pale brownish-yellow; body with numerous dark brown 
narrow, vertical lines corresponding with the posterior margin of 
scales in transverse series; fins plain. 

Type .—A specimen 33 mm. long over all, 28 mm. to base of caudal, 
from the lower Bangpakong River, Central Siam, July 1, 1923. 
Cat. No. 90316, U.S.N.M. 

Remarks .—This striking species is known from a single speci¬ 
men obtained from a pongpang net in the swift, tidal part of the 
Bangpakong River, where small gobies abound in both species and 
individuals. 
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PIPIDONIA, new genus 

Form very elongate; body strongly compressed; head long, de¬ 
pressed, and broad; eyes small, close together; mouth small; teeth 
small, pluriserial in both jaws; scales cycloid, of moderate size, 
regularly arranged, head entirely naked; two well-separated dorsal 
fins, the anterior with five spines. 

This genus may readily be distinguished by the greatly elongated 
body; the broad, depressed head; the widely separated dorsal fins, 
with only five spines in the first dorsal fin and relatively few rays 
in the second dorsal and anal fins; the squamation of the body and 
the naked head; and the fine teeth in bands. 

( Pipidonia , from Pipidon, the Siamese island where the type was 
collected.) 

PIPIDONIA QUINQUECINCTA, new specie* 

Description .—Body greatly elongated and markedly compressed, 
depth 6 in standard length and 1.7 in head; least height of caudal 
peduncle 2.5 in head; head long, greatly depressed and flattened 



Figure 19.—Pipidonia quinquecincta 


behind eyes, its greatest width nearly twice its depth and equal to 
postorbital region, its length 3.5 in standard length; mouth oblique, 
the maxillary not reaching vertical from anterior border of eye; 
teeth small, in about 3 rows in each jaw, outer teeth somewhat en¬ 
larged; eyes small, on dorsal profile, in anterior third of head, 0.5 
length of snout and equal to the flat interorbital space; snout, rami of 
lower jaw, and median surface of lower jaw with numerous short 
fleshy filaments; body completely covered with thin cycloid scales 
of uniform size, 39 in longitudinal series, 10 between origins of sec¬ 
ond dorsal and anal, 7 before dorsal, and 16 surrounding narrowest 
part of caudal peduncle; no scales on top of head, opercles, or 
cheeks. 

Fins: Dorsal rays V-I,8; first dorsal spine 2.25 in head and 1.8 
in depth, inserted over 8th scale of lateral series; second dorsal sepa¬ 
rated from first by space equal to length of snout, the rays of nearly 
uniform height and equal to longest dorsal spines, the base slightly 
longer than that of anal and beginning slightly in advance of that 
fin; caudal broad, wedge-shaped, its length equal to head; anal 
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similar to second dorsal, the rays 1,8; ventrals equal to pectorals and 
extending more than half distance to anal; pectorals broad, rounded, 
as long as postorbital part of head. 

Life colors: Body and head pale yellow; fire irregular reddish- 
brown cross-bands meeting on back and reaching more than half dis¬ 
tance to median ventral line, one band on nape extending on base of 
pectoral, one band under spinous dorsal, two bands under second 
dorsal, and one band with a straight posterior edge extending 
entirely across caudal peduncle and base of caudal fin; a dusky area 
on top of head behind eyes, extending to preopercle; fins hyaline, the 
three bands under the dorsal fins extending faintly on their bases. 

Type .—A speciman 2.6 cm. long, taken on Koh Pipidon, west coast 
of Siam, March 10,1925. Cat. No. 90317, U.S.N.M. 

Remarks .—The only known specimen of this fish was obtained in a 
tide-pool on the small island of Pipidon, on the west coast of Penin¬ 
sular Siam, south of Puket. It is strikingly marked and is easily 
recognized notwithstanding its small size. 

HERREA, new genus 

Size minute; body elongate, compressed, scaleless; head blunt, 
mouth vertical; teeth in each jaw curved, in a single wide-spaced row; 
anterior teeth in lower jaw elongated; dorsal fins widely separated, 
the first dorsal with 5 spines, the second dorsal and the anal with 12 
branched rays; caudal rounded; ventrals narrow, pointed, not adnate 
to abdomen. 

Resembles Mirogobius, described by Herre from the Philippine 
Islands, in being scaleless and in having a single row of teeth in both 
jaws, but that genus has postsymphysial canine teeth in lower jaw 
and only 7 to 9 branched rays in the second dorsal, together with a 
reduced number of anal rays. 

This genus is named for Dr. Albert W. Herre, formerly of the Phil¬ 
ippine Bureau of Science, in appreciation of his invaluable mono¬ 
graph Gobies of the Philippines and the China Sea (Manila, 1927). 

HERREA FORMOSA* new species 

Description. —Slender, compressed, dorsal profile nearly horizontal; 
depth contained 6 times in length; head 4.5 in length; snout blunt, 
0.5 eye; eye large, more than 3 in head and greater than interorbital 
space; mouth vertical, a single row of curved, wide-spaced teeth in 
each jaw, with longer anterior teeth in lower jaw; depth of caudal 
peduncle 1.5 in its length; no scales on head or body. 

Fins: Dorsal rays Y-1,12; first dorsal separated from second dor¬ 
sal by a space 1.5 times length of first dorsal base, spines weak, third 
spine longest; origin of second dorsal somewhat in advance of that 
of anal, longest rays equal to postorbital part of head, the base 3.5 
times that of first dorsal, last ray just reaching caudal; caudal 
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rounded, short, median rays 1.5 in head; anal similar to second dorsal, 
the rays 1,12; ventrals equal to postorbital part of head; pectorals 
broad, bluntly pointed, reaching to vertical from last dorsal spine. 

Color: Nearly uniform pale olive-yellow; a narrow blade median 
dorsal stripe from tip of snout to base of caudal, extending on caudal 
and spreading so as to involve upper rays; a broad black lateral band 
extending from mouth through lower half of eye to base of caudal 
and thence nearly to posterior margin of caudal fin; the lateral band 
involves the lower jaw, and on posterior half of body is below the 
horizontal axis; fins pale yellow. 

Type .—The only known specimen is 23 mm. long, taken in a rocky 
tide-pool on Koh Chula (Kite Island), off mouth of Chantabun 
Eiver, Gulf of Siam, March 17,1930. Cat No. 90324, U.S.N.M. 

CKEISSON SEALEI, new species 

Description .—Body moderately compressed, rather elongate; back 
not arched but dorsal profile from behind eyes to tip of snout gently 
decurved; depth 4.5 in standard length, least depth of caudal ped¬ 
uncle 2 in head; head 3.3 in standard length, its width equal to 
depth; mouth wide, oblique, posterior end of maxillary reaching 
vertical from anterior edge of eye; tongue truncate; teeth in 4 or 
5 irregular rows in anterior part of each jaw, the rows reduced in 
number at sides, outer row in each paw enlarged and canine-like, 
the largest being a backward-curving pair at side of lower jaw, 
some of the innermost teeth in lower jaw also enlarged; lower jaw 
slightly the longer, the enlarged teeth projecting in front of upper 
jaw when mouth is closed; cheeks tumified; anterior nostrils tubular, 
posterior nostrils large, open, in front of lower half of eye, with a 
large pore above; eyes latero-superior, inclined upward and out¬ 
ward, 1.5 in snout and less than 1 diameter apart; scales on body 
large, ctenoid, about 40 in lateral series, 13 in transverse series be¬ 
tween origin of second dorsal and anal, 10 around narrowest part of 
caudal peduncle; scales before dorsal about 34, small, cycloid, ex¬ 
tending to a point slightly in advance of posterior border of eyes; 
a compact patch of small scales on upper border of opercle and 
cheek, and a few scattered scales on upper half of cheek as far for¬ 
ward as eye; interorbital space and snout naked; base of pectorals 
and caudal thickly scaled; a large anal papilla. 

Fins: Dorsal formula VI-1,10; spines in first dorsal long, slender, 
the tips of the third to sixth reaching second dorsal when depressed; 
second dorsal separated from first dorsal by a space equal to diam¬ 
eter of eye, the rays long, the posterior ones longest and reaching 
base of caudal when depressed; anal rays 1,9, similar to second 
dorsal; caudal broad, rounded, its length greater than head less 
snout; ventrals broad, as long as postorbital part of head, the frenum 
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.25 length of fin; pectorals longer than ventrals and extending be¬ 
yond their tips but not reaching anal papilla. 

Color (in alcohol): Back and sides light greenish with vague 
darker green areas, many scales with pearly bluish spots; under 
side whitish; head dusky; dorsal, caudal, and anal membranes dusky 
bluish; ventrals distinctly bluish, with narrow white edge; pectorals 
dusky. 

Type .—A specimen 15 cm. long including caudal fin, taken in 
the Menam Chao Phya at Paknam, Central Siam, May 30, 1930. 
Cat. No. 90318, U.S.N.M. 

Remarks .—This species, as yet known from a single specimen, 
appears to possess all those characters assigned to the genus Oreisson 
by Jordan and Seale 6 and by Herre 7 that is, fully squamate body 
with the anterior scales smaller; scaleless interorbital; small scales 
on upper part of opercle and cheek; 6 elongate spines in first dorsal 
and 10 elongate soft rays in second dorsal; teeth in a number of 
rows in each jaw, with the anterior row enlarged and one or two 
lateral backward-curving canines in lower jaw. 

The only species of this genus heretofore known, G. vaUdus Jor¬ 
dan and Seale, inhabits the Philippines. In that species, however, 
there are 29 to 32 scales in longitudinal series, 10 or 11 scales in trans¬ 
verse series, and about 17 scales before the first dorsal; the body is 
deeper and the dorsal profile strongly arched; the anal rays are 
1,7. or 1,8; and the coloration is markedly different as regards dor¬ 
sal and caudal fins, although the general color of body is similar 
in the two forms. 

The species is named for Mr. Alvin Seale, coauthor of the 
genus, in slight recognition of his valuable contributions to the 
ichthyology of the eastern Pacific. 

FASAGOBIODON KEKRI, new species 

Description .—Form comparatively short and deep, the greatest 
depth of body, at first dorsal spine, 3.25 in standard length; profile 
strongly convex, snout short, blunt, about equal to eye; head large, 
deep, and broad, its length greater than its depth and equal to depth 
of body, its greatest breadth equal to its length; eye 4.5 in head, 1.5 
interorbital space; mouth small, oblique (but nearer horizontal than 
vertical), the maxillary extending to vertical from pupil; a row of 
short, wide-spaced spines or papillae on preopercle; least depth of 
caudal peduncle somewhat less than its length and 0.5 head; scales 
in longitudinal series 22. 

Fins: Dorsal fins rather high, the spinous dorsal somewhat lower 
than the soft dorsal, whose height is about 0.8 greatest depth of body 
and equal to postorbital part of head; dorsal fins completely separate 


•Fishes of the Islands of Luzon and Panay, 1907. 

7 Gobies of the Philippines and the China Sea, 1927. 
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but contiguous, the rays of VI-1,9; soft rays subequal, slender, deeply 
divided, the last ray reaching caudal when flexed; caudal broad, 
regularly rounded, the central rays equal to distance from middle of 
pupil to gill opening; anal rays 1,9, similar to but lower than second 
dorsal, origin of fin under second soft ray of dorsal, base shorter 
than that of second dorsal, the flexed last ray reaching caudal; pec¬ 
toral rays 19, the fins broad, rounded, longer than caudal, and reach¬ 
ing somewhat beyond origin of anal; ventrals short, rounded, form¬ 
ing a deep cup, with the rays thickened inside the cup. 

Color: Body brownish red, darkest on back; abdomen pale yellow; 
head pale crimson; all fins except ventrals jet black, the pigment 
dense and opaque; ventrals black at base, dusky distally; iris green, 
with golden reflection. 

Type. —A specimen 1.5 cm. long, taken from a coral head in shallow 
water at Koh Tao, Gulf of Siam, September 24, 1928. Cat. No. 
90319, TJ.S.N.M. 



FlGUEU 20.-PABAGOBIODON KERB! 


Remarks. —This diminutive goby, of which only a single specimen 
has yet been collected, is distinguished from closely related species 
(melanosomus and xanthosomus) by a combination of characters. 
Thus, melanosomus, known from the east coast of Africa, Dutch East 
Indies, and Philippines, has 10 soft dorsal rays, 10 soft anal rays, 
21 or 22 pectoral rays, and the color black or dark brown with black 
fins; while xanthosomus, from Samoa, Dutch East Indies, and Phil¬ 
ippines, has 9 or 10 soft dorsal rays, 8 or 9 soft anal rays, 19 pectoral 
rays, and the color uniform yellow or green, with all of the fins pale 
yellow or other clear color, never black. 

This little species is named for Dr. A. F. G. Kerr, Government 
botanist, who has made four visits to Koh Tao and has published the 
only account of the geography and botany of the island. 

RHINOGOBIUS SIMILIS, new specie* 

Description .—Form moderately elongate, head and body com¬ 
pressed; depth 4.4 in standard length; head not broader than body. 
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its depth 1.5 breadth, its length 3.5 in standard length; snout ob¬ 
tusely rounded, its dorsal profile rather steep; eyes placed high, en¬ 
tirely above level of mouth, 3.5 in head, slightly less than snout; 
interorbital space narrow, less than 0.3 eye; mouth oblique, lips 
rather thick, posterior angle of maxillary reaching vertical from 
front mar gin of eye; teeth in both jaws in about 4 rows, the outer 
row enlarged; on each side of lower jaw posteriorly a pair of large, 
curved canines which project in front of upper lip; least height of 
caudal peduncle about 0.5 its length and 0.5 head; branchial aper¬ 
ture restricted, extending anteriorly not more than one-third dis¬ 
tance to vertical from posterior margin of eye; body completely 
covered with large, firm, angular, feebly ctenoid scales, about 28 in 
lateral line, 9 in transverse line between origin of second dorsal fin 
and anal; predorsal region as far forward as eyes and side of head 
above opercle covered with small crowded, irregularly arranged 
cycloid scales, about 21 in median line; no scales on cheeks or oper- 
cles; large cycloid scales on breast and on base of pectorals; a large 
pore at each end of interorbital space. 

Fins: Dorsal VI-1,9; spinous dorsal low, the spines slightly 
produced, the longest less than depth of body; second dorsal rather 
low, its base less than length of head, the posterior rays reaching 
caudal when depressed; caudal broad, rounded, rather short, less 
than head; anal similar to second dorsal, its ray 1,9; ventrals broad, 
rounded, extending nearly or quite to vent; pectorals as long as 
head less snout and reaching slightly beyond ventrals. 

Color (in life): Body and head light brown; middle of side with 
4 rather diffuse dark brown spots, the first under the spinous dor¬ 
sal, the last at base of caudal fin; 4 similar dorsal spots alternating 
with the others; a round blackish spot about size of eye at upper 
end of gill opening; first dorsal fin rich brown, the color most intens¬ 
ive on either side of fifth and sixth rays, the fourth, fifth, and sixth 
membranes clear distally, and entire base of fin clear; second dorsal 
elaborately decorated with brown and plumbeous in transverse 
lines, a narrow brown border, a series of elongate plumbeous spots 
with a narrow colorless line above and below, a broad median band 
of mottled brown and plumbeous, and a basal band of plumbeous 
spots separated from the median band by a clear line; caudal rays 
brown, the membranes mostly dear; anal dusky, without definite 
pattern; ventrals brown, with central part slightly plumbeous; 
pectorals pale brown. 

Type .—A specimen 7.7 cm. long taken in Bandon Bight, Gulf of 
Siam, September 21,1923. Cat. No. 90320, U.S.N.M. 

A second specimen 6.6 cm. long, taken at the same time and place 
as the type, is in the collection. 
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Remarks .—The specific name given to this fish is in allusion to its 
strong resemblance to Rhmogobius cardmts (Cuvier and Valenci¬ 
ennes), known from China, Philippines, and East Indies. The prin¬ 
cipal points of dissimilarity are the more decurved snout, larger eye, 
nonprojecting lower jaw, absence of scales on upper part of opercle, 
and coloration of body and fins. 

RHINOGOBIUS ATRIPINNATUS, new ipecies 

Description .—Body elongate, rather plump, moderately com¬ 
pressed ; superior profile rising in a regular, gentle curve from snout 
to dorsal fin; depth under first dorsal equal to head less snout and 
contained 4 times in standard length; head small, 3.3 in length, its 
width greater than depth at eyes; eye rather small, a little less than 
5 in length of head, equal to snout and greater than interorbital 
space; mouth oblique, rather small, lower jaw slightly projecting, 
posterior angle of jaws under anterior part of eye; teeth in 3 or 4 
rows in each jaw, those in outer row enlarged and wide-spaced; a 
large, stout, backward-curved lateral canine on each side of lower 
jaw; tongue truncate at tip; least height of caudal peduncle 1.5 times 
in its length and 2 times in head; scales large, weakly ctenoid, 27 in 
longitudinal series, 9 in transverse series; predorsal scales small, ex¬ 
tending into interorbital space, about 25 in median line; large scales 
on the somewhat fleshy base of pectorals; cheeks and lower half of 
opercles naked, upper half of opercles with large scales; prominent 
lines of mucous pores on the head, including a double row extending 
horizontally entirely across middle of cheek, 3 rows on lower part of 
cheek, a suborbital row continuous with a postorbital row extending 
along upper margin of opercle to upper angle of gill opening. 

Fins: Dorsal rays VI-1,10; anal rays 1,10; spinous dorsal rather 
low; soft dorsal similar to anal, neither when depressed reaching 
caudal; ventrals rather short, extending about two-thirds distance 
to anal; pectorals longer than ventrals and equal to head less snout. 

Color: Body and head light brown, without markings; muzzle 
blackish; all fins black except pectorals which are dusky. 

Type. —A. specimen 6 cm. long, taken in the Gulf of Siam off 
the Tachin River, Central Siam, December 14, 1927. The fish is a 
female with well-developed ovaries. Cat. No. 90321, U.S.N.M. 

Remarks .—In this species the extent of the squamation of the 
opercles resembles Vaimosa, but the presence of large lateral canine 
teeth in the lower jaw indicates Rhinogobius, a genus which, as 
Herre 8 has pointed out, is “ a catch-all for a heterogeneous assem- 
blance not conveniently placed elsewhere.” 

In addition to the type, the collection of the Siamese Department 
of Fisheries contains a specimen 6 cm. long taken in the Menam 


8 Gobies of the Philippines and the China Sea. 
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Chao Phya at Paknam, Central Siam, August 16, 1924, and a speci¬ 
men 8.5 cm. long from the Chantabun River at Lem Sing, South¬ 
eastern Siam, July 17,1928. 

CRYPTOCENTRUS LEONIS, new species 

Description .—Body elongate, moderately compressed, the greatest 
depth (at origin of first dorsal fin) contained 6 times in standard 
length; head large, rather deeper and broader than body, its length 
3.3 in standard length, depth and breadth equal; profile between 
eyes and dorsal fin straight and nearly horizontal, anterior profile 
very steep, almost vertical; snout blunt, its length somewhat more 
than diameter of eye; mouth large terminal, slightly oblique, lips 
thick and papillose; gape extending to a point under posterior part 
of eye and maxillary reaching half an eye-diameter beyond a vertical 
from posterior margin of orbit; teeth in a band in each jaw, the 
outer row enlarged but not canine; anterior nostril in a long tube; 



Figure 21.—Cryptocentrus leonis 


chin rounded and prominent, cheeks tumid; eyes prominent, situ¬ 
ated at the junction of the superior and anterior profiles, very close 
together, diameter of eye 0.5 length of head; interorbital space nar¬ 
row, less than 0.5 eye; depth of caudal peduncle 0.5 its length and con¬ 
tained S times in head; scales cycloid, minute, somewhat larger 
posteriorly, about 125 in longitudinal series from upper angle of 
branchial aperture, about 30 in transverse series between origins of 
second dorsal and anal; pectoral base naked; breast covered with 
small, embedded scales; predorsal region scaled to a point half way 
between gill opening and eyes, the scales small, about 35 in median 
line; opercles and cheeks unsealed. 

Fins: Dorsal rays VI-1,10; anal rays 1,9; first dorsal rather 
high, anterior spines longer than depth of body, the tips slightly 
produced; second dorsal similar to anal but its base longer; pos¬ 
terior rays of both second dorsal and anal the longer and reaching 
caudal when depressed; caudal large, broad, pointed, its length 
exceeding head; ventrals rather broad, rounded, not reaching vent, 
their length somewhat more than postorbital part of head; pectorals 
shorter than ventrals, their base fleshy. 
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Color: Entire body a uniform reddish-brown without any mark¬ 
ings; head a somewhat lighter and richer brown, with cheeks and 
opercles traversed by about 8 narrow, oblique, widely separated 
dark brown stripes extending downward and forward, these stripes 
margined by a lighter brown than on the interspaces; a few dark 
brown spots on upper lip and top of head; fins plain light brown, 
with following exceptions: the anal shows a dark brown margin and 
three dark brown stripes parallel with the free border; the ventral 
membranes are finely barred with blackish-brown; and the pectorals 
in life have a row of indistinct dark brown rounded spots across the 
base of the rays. 

Type .—A specimen 13.5 cm. long over all, 10.5 cm. to base of caudal, 
taken in the estuary of the Chantabun River at Lem Sing (Lion 
Point), Southeastern Siam, July 17, 1928. Cat. No. 90322, 
U.S.N.M. 

Remarks .—This species is known from a single example. It may 
be readily distinguished by its peculiar physiognomy, which strongly 
suggests a Periophthalmus, with its prominent eyes situated far for¬ 
ward on the upper profile of the large head. 

APOCRTPTODON MALCOLMI, new species 

Description .—Body very elongate, cylindrical anteriorly, com¬ 
pressed posteriorly, the depth contained 6.4 times in standard length; 
head broad and somewhat flattened above, the breadth slightly more 
than depth, the length contained rather more than 4 times in length 
of body; snout broadly rounded, its length 4 times in head; eyes on 
top of head but directed more laterally than dorsally, 1.5 times in 
snout 6 times in head; interorbital space about 0.5 eye; mouth large, 
nearly horizontal, lower jaw included, maxillary almost 0.5 length 
of head and reaching 1 eye-diameter behind vertical from posterior 
border of eye; width of mouth equal to length of gape; teeth in upper 
jaw widely spaced, club-shaped, inclined outward, the 3 median teeth 
on each side enlarged, curved, and fang-like; teeth in lower jaw 
horizontal, bifid, and 14 or 15 on each side, increasing gradually in 
size from symphysis outward, the outermost under middle of eye; 
post-symphyseal canines small; caudal peduncle short, its least depth 
greater than its length and 2.8 times in head; scales in longitudinal 
series 60, in transverse series (between second dorsal and anal) 13, 
predorsal scales 26, body scales larger posteriorly, nape and side of 
head as far forward as eyes completely covered with small scales, 
the squamation being defined by an oblique line extending from 
posterior margin of eye to antero-inferior point of opercle. 

Fins: Dorsal rays VI-1,22, the two fins close together and connected 
by a low membrane; dorsal spines with elongate tips, their length 
increasing gradually to fourth whose length exceeds depth of body 
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and. equals length of head without snout, fifth and sixth spines 
shortest; second dorsal rather low, the rays of nearly equal length, 
0.5 head, last ray shortest, its base separated from caudal by a space 
less than 0.5 depth of peduncle; the pointed caudal somewhat longer 
than head; anal 1,21, similar to second dorsal, its origin posterior 
to second soft ray of dorsal; ventrals somewhat longer than the 
bluntly-pointed pectorals and extending half way to anal papilla. 

Color: Light brown above, bluish-white on abdomen and under 
side of head; head and body with numerous small round black 
spots of irregular distribution, a few spots extending on base of soft 
dorsal fin; a series of 6 diffuse round dark brown blotches extending 
along middle of side from head to caudal, and 5 vertically elongate 
similar blotches extending downward from median line of back, 
alternating with the round blotches, several obscure blotches on top 



Figure 22. —Apocryptodon malcolmi 


of head; first dorsal unmarked; caudal dusky, with faint cross- 
lines of brown spots; and with dusky edge; pectorals with blackish 
lower half. 

Type .—This species is as yet known from a single specimen, 7.5 
cm. long, taken June 14,1928, at the mouth of the Chantabun River, 
Southeastern Siam. It is a female with well-developed ovaries. 
Cat. No. 90323, U.S.N.M. 

Remarks.—Of the half dozen species of Apocryptodon known 
from India, Malay Archipelago, and Philippines, this species ap¬ 
pears to be mostly closely related to A. lleekeri (Day). That form, 
however, according to Day’s description and figure, has a different 
shaped head, longer maxillary (extending to preopercle), cheeks 
densely scaled as far forward as anterior margin of eye, and differ¬ 
ent coloration. 

Named for Dr. Malcolm A. Smith, F. Z. S., for many years 
resident in Siam, in appreciation of his interest in, and important 
contributions to the knowledge of, the zoology of Siam. 
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A NEW SHIPWORM FROM VENEZUELA 


By Paul Baktsch 

Curator, Division of Mollusks and Cenosoic Invertebrates 


A sending of shipworms collected in Maracaibo Bay, Venezuela, 
includes an undescribed species belonging to the subgenus Neoteredo. 
This now gives us three species in that subgenus, namely, Teredo 
(Neoteredo) reynei Bartsch from British Guiana and Surinam; 
Teredo (. Neoteredo) miraflora Bartsch from the Canal Zone, Pan¬ 
ama, and the present species, Teredo ( Neoteredo) hecddi from Vene¬ 
zuela. 

When I published my monograph of the American shipworms, 
Bulletin No. 122, United States National Museum, I did not have the 
pallets of Teredo (Neoteredo) miraflora. These have since come to 
hand. I am, therefore, now able to give comparative data of both 
shell and pallet characters. 

The dental ridges on the anterior part are finer and more closely 
spaced in Teredo (Neoteredo) reynei and Teredo (Neoteredo) mirar 
■flora than in the new species. In the types of the three species the 
following number of dental ridges remain: Teredo (Neoteredo) 
reynei , 125; Teredo (Neoteredo) miraflora, 97; Teredo (Neoteredo) 
hecddi, 56. The anterior median area bearing the dental ridges is 
almost twice as wide in Teredo (Neoteredo) reynei as it is in Teredo 
(Neoteredo) hecddi, while in Teredo (Neoteredo) miraflora it is 
intermediate between the two. The number of dental ridges in the 
types of the three species across the anterior median area parallel 
with the ventral border of the anterior area are: Teredo (Neoteredo) 
reynei 83; Teredo (Neoteredo) miraflora, 46; Teredo (Neoteredo) 
hecddi, 38. The pallets of the three species also offer diagnostic 
characters. In Teredo (Neoteredo) reynei the blade is quite small; 
it measures: Length, 7.2 mm.; diameter, 2.5 mm. In Teredo (Neoter¬ 
edo) miraflora it measures: Length, 7.1 mm.; diameter, 3.1 mm. In 
Teredo (Neoteredo) hecddi it has a length of 7.5 mm. and a 
diameter of 3.3 mm. The outside of the blade is also less deeply cut 
in Teredo (Neoteredo) hecddi than in Teredo (Neoteredo) miraflora, 
which it most resembles. The sulcus below the cup is also less de¬ 
fined in the present species. 
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TEREDO (NEOTEREDO) HEALDI, new species 

Plate 1, tigs. 1-5 

Shell large, subglobose, yellowish white, excepting the central 
portion of the median area- which is a little darker; the interior 
is bluish white. The extreme anterior edge forms a moderately deep 
sinus bordered by a moderately thick callus. From the inner edge 
of this callus the dental ridges spread in a fan-shaped manner. The 
earlier of these dental ridges have been eroded, but 56 of them re¬ 
main, of which the later are much more closely spaced than the 
early ones. The earlier ridges are separated by spaces about three 
times as wide as the ridges at their posterior extremity, while in 
the last portion of the space that separates the dental ridges is less 
than the width of the ridges at their posterior extremity. These 
ridges are finely denticulated at the free border. The sides of these 
dental ridges slope much more abruptly dorsally than ventrally. 
The anterior median portion is moderately broad and is marked 
by closely approximated denticulated ridges, of which 38 are present 
in a line parallel with the ventral border of the anterior part. These 
ridges join those of the anterior part at a considerably larger angle 
than a right angle. The cusps on these dental ridges are large and 
single cusped and not denticulated. The central median portion is 
somewhat depressed, its anterior border being strongly marked off 
from the posterior, anterior portion; its anterior half being marked 
by rough, irregularly curved transverse lines. The posterior median 
portion is about as wide as the anterior and middle median portion 
combined, and is marked by rough lines of growth which curve more 
abruptly anteriorly than on the posterior part where, they assume 
a decidedly dorsal slant. The posterior part forms only a moder¬ 
ately strong auricle, which is slightly concave and is marked by 
inconspicuous wrinkled lines of growth. It should be said here that 
the dorsal portion of the shell in adult specimens, including the 
auricle, is badly eroded. The suture joining the anterior and median 
portion is not conspicuous on the inside. The central median por¬ 
tion is marked by a shallow roughened groove, bearing a con¬ 
spicuous knob at its ventral termination. Tire anterior portion of 
the posterior part projects over the median part as a strong shelf. 
The blade, projecting from the umbone, is irregular in shape and 
extends obliquely a little more than half-way across the inside of 
the shell, having its origin immediately beneath the quite promi¬ 
nent umbonal knob. The pallets are spoon shaped, cupped at the 
distal extremity with a stalk one and one-half times the length of 
the blade. The stalk shows as a rib on the inside of the blade. 

The type, Cat. No. 381921, U. S. N. M., was taken from a piling 
by Mr. K. C. Heald, at Cabimas about 20 miles southeast of Mara- 
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caibo, Venezuela, on the east side of the lake. It measures: Height, 
10.7 mm . ; length, 10.2 mm.; thickness, 12.0 mm. The pallets meas¬ 
ure: Length,7.5 mm.; diameter, 3.3 mm. 

In addition to the type other specimens were collected by Mr. 
Heald in Maracaibo Harbor and at Lagunillas about 40 miles south¬ 
east of Maracaibo on the east side of the lake. These are also in the 
collection of the United States National Museum. 

EXPLANATION OF PLATE 

Figure 1. Exterior view of type. 

2. Interior view of type. 

8. Exterior view of pallet 

4. Interior view of pallet. 

5. Lateral view of pallet. 
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A NEW SPECIES OF TRO0DONT DINOSAUR FROM THE 
LAN CE FORMATION OF WYOMING 


By Charles W. Gilmore 

Curator of Vertebrate Paleontology, United States Notional Museum 


introduction 

The intensive search to "which the Lance formation of Niobrara 
County, Wyo., has been subjected by fossil-hunting expeditions 
should se emingl y have exhausted that field so far as new dinosaurian 
reptiles are concerned, especially the larger forms. It appears, 
however, that the possibilities of a field are never fully exhausted, 
as is attested by the recent discovery of an incomplete skull which 
rivals Anhylosaurus in size and has the massive bony, domelike 
enlargement of the skull, which is one of the striking characteristics 
of the genus Troddon. The large size of the specimen as well as cer¬ 
tain differences in skull structure at once distinguishes it from the 
described species of this genus, all of which are from the geologically 
more ancient Judith River and Belly River formations. The dis¬ 
covery of more perfect material in the Lance may disclose characters 
that will necessitate the founding of a new genus, but for the present 
I shall refer the specimen to the genus Troddon , and propose the 
name wyorrmgenm to designate the species. 

The occurrence of Troddon in the Lance fauna was reported by 
the late J. B. Hatcher 1 in 1905. In the article cited, under the 
heading Troddon vcdidm , he says: M Teeth of a very similar size and 
pattern are not uncommon in the Laramie [Lance] of Converse [now 
Niobrara] County, Wyo.” The discovery of the present specimen is 
therefore in a way corroborative of Hatcher’s observations of 25 
years ago. 

Family TRO0DONTIDAE, 1924 
Genus TROODON, 1856 

TBOfjDON WYOMINGENSIS, new species 
Plates 1, 2, and S 

Type. —U.S.N.M. No. 12031; consists of the upper posterior half 
of the skull, including the occipital region downward nearly to the 
foramen magnum. 


1 Hatcher, J. B., TJ. S. Geo], Survey Bull. 257, p. 82, 1905. 
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Collected by George F. Sternberg, August 25,1930. 

Type locality.— About 9 miles SW. of Warren P. 0., Buck Creek, 
Niobrara County, Wyo. 

Horizon .—Lance formation, Upper Cretaceous. 

The specimen includes most of the upper half of the back portion 
of the skull. The occipital border and the lateral border of the left 
side forward of the infratemporal fenestra are preserved, thus fur¬ 
nishing the full posterior width of the skull. Anteriorly the skull 
is abruptly broken off back of the median prolongation of the front- 
als. The median part of the massive dome was broken down prior 
to discovery and much of its upper surface is missing, but enough 
of the surrounding area remains to give a fairly accurate conception 
of the full shape and extent. For the purpose of illustration the 
missing part of the dome has been carefully modeled, following the 
contours of the original adjacent surfaces, with the result shown in 
Plate 1, Figure 1. 

The cranium-shaped enlargement is the outstanding feature of 
the TfoMon skull, the elevation having the form of a subovate boss 
(pi. 2, fig. 2), that reaches its maximum height posterior to the line 
of the orbits. At the center above the brain the estimated thickness 
is not less than 180 mm. The central swelling is broadly convex 
transversely but more moderately so in a longitudinal direction. 
That this specimen is of a fully adult individual is indicated by the 
coalescence of all sutures, few of which can now be distinguished. 

The dome surface is perfectly smooth and lacks the foramina and 
markings so characteristic of the T. validus skulls. Fractured sur¬ 
faces show the internal bone to be very dense as contrasted with the 
more or less porous structure of the Belly River Troodonts. The 
differences pointed out may, however, be only an age characteristic. 

Viewed from above, the outline of the skull ends rather squarely 
behind. At the base of the domelike enlargement, a broad shelf, 
strongly overhanging the occiput, extends backward. The upper 
surface of this shelf is only slightly less steeply inclined than the 
surface of the dome itself. Thus, in profile it is quite unlike T. vali- 
du8, in which the shelf forms nearly a right angle with the dome 
mass. (Compare figs. 1 and 2, pi. 1.) The median part of the 
parietal surface is devoid of ornamentation, as is the whole heavy, 
rounded occipital border, in striking contrast to the ornate surface 
of the T. validus skull. On either side of the smooth area, in the 
position of the supratemporal fossae, is a large cluster of rounded 
protuberances. Since parts of the skull are missing from both sides, 
complete detailed information of this ornamentation is not available. 
These rounded nodes have the appearance of each being on the. 
basal end of separate angularly cone-shaped ossifications that to¬ 
gether completely fill the supratemporal fossa. In fact, it is clearly 
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indicated that the boundary of this opening on the posterior side 
is formed by an outwardly directed process of the parietal joining 
an inwardly directed process of the squamosal, as is usual in other 
dinosaurian skulls. 

The bone structure of these dermal ossifications appears distinctive 
of the Troodont dinosaurs, and on that account is worthy of de¬ 
tailed description. Each of the sections from the supratemporal 
area that are surmounted by a rounded node fractures downward 
taperingly to more or less of a point. The bone fibers of these 
broken surfaces concentrate at a focal point at this lower end, 
which no doubt explains the reason for the similarity of the frac¬ 
tures. A somewhat similar radiating structure was noted on the 
broken surfaces of the dome mass before the pieces were cemented 
together. This fact leads to the suggestion that the dome, after all, 
may not be a thickening of the parietal and frontal bones, as for¬ 
merly thought, but is a concentration of a series of dermal ossifica¬ 
tions that have become fused, not only to one another but to the 
underlying skull elements. Further evidence favoring such an in¬ 
terpretation is found in Troodont skulls studied by Lambe, 2 in which 
he notes that the structure of the bone forming the dome is columnar 
in section. 

On the left side of the specimen the squamosal and much of the 
postfrontal are present, but they are so fully coalesced, not only with 
one another but with the adjacent skull elements, that their extent 
and limitations can no longer be determined. The squamosal is ex¬ 
ceedingly massive and apparently forms the whole of the posterior 
external angle of the skull. Its upper external surface is sparsely 
covered with low, rounded tubercles of varying size, but below and 
in front of these the bone surface is lumpy but otherwise smooth. 
The upper surface of the postfrontal forms a narrow shelf along the 
lateral base of the dome. Whether the squamosal also contributes to 
the formation of this shelf can not be determined. The outer edge 
is rounded, not raised as in T. vaMdws. On the under side the 
squamosal is cupped for the reception of the quadrate head, which 
is missing in this specimen. Back of this cotylus a heavy, slightly 
curved, bluntly pointed process represents the posterior overhang 
of the squamosal. All of the skull elements, including a forward 
portion of the postfrontal bone, are missin g. The smooth but 
pitted areas that form the roof of the orbital cavities are preserved 
on the ventral side (pi. 3, fig. 2), and these accurately indicate the 
position of the orbits. 

When the top of the orbital roof and the upper boundary of the 
infratemporal fossa coincide on a horizontal line the upper part of 


* Trans. Roy. Soe. Canada, ser. 3, vol, 12, p. 24, 1918. 
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the occiput occupies a nearly horizontal plane. The occipital region 
from a point somewhat above the position of the foramen magnum is 
in a good state of preservation. At the center a flattened triangular 
area that narrows ventrally represents the supraoccipital bone. Un¬ 
fortunately, as in other parts of the skull, the sutures are all oblit¬ 
erated. The smoothness of this central area is quite unlike the 
deeply concave surface of the T. validus 8 skull, which has a low 
sharp vertical ridge at the center. 

On either side lateral to this flattened central area are the wing¬ 
like expanded processes of the paraoccipitals, which are directed 
strongly outward and backward, their outer ends passing smoothly 
into the posterior branch of the squamosals. 


Greatest width of skull across squamosals_310 

Distance from center of orbital roof to rear of skull_244 

Greatest width of dome mass_-_275 

Greatest thickness about___180 


Troodon wyomingensis may be at once distinguished from the 
known species of the genus by its much larger size. Judging by the 
few skull measurements obtainable, the type specimen is more than 
twice the size of the largest T. validus cranium known from the Belly 
River formation. It is further distinguished by the complete closure, 
by dermal bones, of the supratemporal fossae, the smooth unsculp¬ 
tured surface of the dome, and the simpler ornamentation of the 
cranium throughout. From T. validus Lambe it differs further in 
having a flattened supraoccipital area without a median ridge, and a 
more steeply inclined parietal region posterior to the dome, the latter 
making quite a difference in profile when viewed from the side, as is 
clearly shown by comparing Figures 1 and 2, Plate 1. 

NOTES ON BEFEBRED SPECIMEN 

In Plate 4, Figures 1 and 2, are illustrated two incomplete bones, 
U.S.N.M. No. 7806, that were collected from the Lance formation of 
Niobrara County, Wyo., by J. B. Hatcher in 1890. It has long been 
suspected that these fragmentary parts pertained to some undescribed 
member of the Lance fauna, and on that account they have been 
shown to practically all visiting paleontologists. Up to this time no 
one would hazard a guess as to their origin. It was quite generally 
agreed that they were dermal ossifications, one of which was orna¬ 
mental in character. With the acquisition of the skull of Troodon 
wyomingensis their origin seems to be explained. 


4 Gilmore, Charles W., Boll. No. 1, University of Alberta Press, p. 21, 1924. 
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The ossification illustrated in Plate 4, Figure 1, is quite certainly 
an ornamental dermal bone having a compressed upper extremity 
whose edge is serrated with toothed denticles. That it was in con¬ 
tact with another of perhaps similar shape is indicated by a sutural 
surface at one end. The broken basal portion shows that the striatioh 
of the bone radiates from a focal point near the lowermost pointed 
end. Precisely the same type of structure is to be observed in the 
bone filling the supratemporal opening of the T. wyomingensis skull, 
and for that reason I am of the opinion that this fragment represents 
a dermal ornament of a Troodon skull. If these deductions are cor¬ 
rect it shows the presence of a type of ornamentation unknown in the 
earlier Troodonts. 

The second fragmentary piece, Plate 4, Figure 2, shows a similar 
radiating structure, but as yet I am unable to hazard a guess as to 
what part of the animal it may represent. The bone is especially 
dense and heavy and the external side is peculiarly roughened. 

A fragment (pi. 5, fig. 1), U.S.N.M. No. 8795, included in a small 
lot of miscellaneous dinosaur armor plates collected by Charles 
H. Sternberg, in Niobrara County, Wyo., is quite certainly a portion 
of the squamosal of a Troodont dinosaur. This is indicated not 
only by the thick, rounded protuberances of the dorsal surface but 
also by the deep suture at one end, a feature that is peculiarly char¬ 
acteristic of the cranial elements of the Troodont skull. 

These fragmentary parts, briefly described, give evidence of at 
least two individuals beside the type, and no doubt others will now 
be recognized among the miscellaneous bones from this formation in 
other collections. 

NOTE ON TR05D0N FORMOSUS LEIDY 

The above genus and species were established by Leidy, 4 on the 
crown of a tingle tooth from the Judith River formation of Mon¬ 
tana. In the years that have elapsed since this first discovery 
a few other detached teeth have been found in this same formation. 
These constitute the only known materials referable to the present 
species. Recently in looking over some fragmentary dinosaurian 
specimens in the paleontological collections of the National Museum, 
I came across a fragmentary portion of a skull that was at once 
recognized as pertaining to the genus Troodon. (See pL 5, fig. 2.) 
This specimen was collected by J. B. Hatcher, July 7, 1888, from 
the Judith River beds on Cow Island, Mont., a place not far 
removed from the type locality. It would therefore seem fair to 
infer that it belongs to the species T. formowa Leidy. If this assign¬ 
ment is correct it furnishes the first information on this species 
other than from teeth. 

* Proc. Acad. Nat Sci. Philadelphia, vol. 8, p. 72, 1856. 
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The specimen consists principally, if not entirely, of the frontal 
bones, which display the characteristic thickening that forms a dome 
above the brain. In size it agrees very closely with the partial 
skull described by Lambe 8 as T. validu is from the Belly Biver of 
Alberta. In size, thickness of dome, surface sculpturing, and in the 
ventral view showing the contribution to the walls of the orbit and 
brain case, the two specimens, so far as they can be compared, appear 
to be identical. A question is thus raised as to the distinctness of 
the two species. The materials in hand are not yet sufficient for a 
positive determination of this point, but in the light of this frag¬ 
mentary specimen, the possibility of their being one and the same 
thing is indicated. In that event, T. validus would become a syno¬ 
nym of T. formoms, which has priority by many years. 

1 Trana. Boy. Soc. Canada, ser. S, vol. 12, pi. 1, fig. 1, 1918. 
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TrcSdon Skulls 

Skull of Troodon icyomingensis. T>pe, U.S.X.M. No. 12031. Viewed from left side. About one- 
fourth natural size; 2, skull of Troddon ralidus Lambe, viewed from the left side. Specimen in the 
University of Alberta Museum, Edmonton. Canada. About one-half natural size. 
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Skull of TroGdon wyomingensis 
1, Type, U.S.N.M. No. 1SC31. Viewed from the rear; 2, the same, viewed 
from above. Both figures about one-fourth natural size. 
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SKULL OF TROGDON WYOMINGENSIS 
1, Type, I'.S.N.M. No. 1.031. Viewed from the right s=ide: 2. the 
same, viewed from helow. 0, Roof of orbital cavities. Both figures 
about one-fourth natural size. 
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TROODON BONES 

1, Derma] skull bone of Troodon sp. U.S.X.M. No. 7S06; 2, unidentified hone of Troodon sp. 
U.S.N.M. No. 7S06. Both figures about natural size. 
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TroSdon Bones 

\l\iW hone of TroCdon sp. V.S.X.M. Xo. S795; 2, frontal bone of TroOdon formosus Leidy. 
L .b.X.M. x T o. Ily34. \ entral view. Both figures about natural size. 





REPORT OF BIRDS RECORDED BY THE PINCHOT 
EXPEDITION OF 1929 TO THE CARIBBEAN 
AND PACIFIC 


By Albert K. Fisheb 

Senior Biologist, Bureau of Biological Survey, United States Department of 

Agriculture 

and 

Alexander Wetmobe 
Assistant Secretary, Smithsonian Institution 

The Pinchot South Seas expedition of 1929, organized by the Hon. 
Gifford Pinchot, had as part of its objective the making of scientific 
collections and the recording of the natural history of the regions 
visited. The party left New York Harbor on the yacht Mary 
Pinchot on March 31,1929, traveled south to Key West, and through 
the Caribbean Sea to Panama. The journey was continued through 
the Panama Canal to various islands in the Pacific and on October 
15 was terminated in Tahiti. Through press of time the party re¬ 
turned by steamer to San Francisco. 

Through the cooperation of the United States Biological Survey 
and the interest of Mr. Pinchot, the senior author accompanied the 
party as one of the naturalists, devoting his attention largely to 
birds but also studying and collecting in other groups. The collec¬ 
tions of birds secured include approximately 500 skins and skeletons, 
with a few eggs, collected and prepared with the assistance of 
Mr. Pinchot and Gifford Pinchot, jr. Through the kindness of Mr. 
Pinchot and the courtesy of the Biological Survey the material has 
been deposited in the United States National Museum, where it 
forms a most welcome accession, since in addition to one form new 
to science it includes 22 others not previously represented in the 
national collections. 

In the following report the senior author has supplied field notes 
and observations, including some on species of birds of which skins 
were not collected, while the junior author has identified the speci¬ 
mens, and made such critical comments as seem pertinent. The 
avifauna of the Caribbean islands and that of the Pacific islands are 
so essentially different that for convenience the report that follows 
is presented in two sections, the Isthmus of Panama serving as the 
dividing line between the two geographic regions considered. 
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THE BIRDS OBTAINED ON THE CARIBBEAN ISLANDS 


The Mary Pinehot , while en route between Key West and Cristobal, 
Canal Zone, made anchorages at four islands in the Caribbean Sea, 
affording opportunity to secure natural-history specimens. With a 
long journey to the objective in the Pacific area in contemplation, 
stops en route were necessarily brief but yielded valuable results, 
although necessarily only partial collections were made. The actual 
time available was further reduced by the necessity for seeking out 
favorable localities for birds in territory entirely new to the collector. 

Those in authority on all of the islands were kind and considerate 
and did all they could to tender assistance. Collecting was done on 
the west end of the island of Grand Cayman from North Cove to 
Borden on April 16 and April 17. It was regretted that time did 
not permit a visit to the eastern part of the island, which has greater 
elevation, more extensive forests, and less population. It is reached 
from the westward by poorly defined trails, and is difficult to 
approach from the sea, except under very favorable wind conditions. 
So far as possible, ground showing varied physical conditions was 
visited, ranging from the edge of mangrove swamps through rough 
brush to drier and more open plantations. 

The party arrived at Swan Island (pis. 1 and 2) the morning of 
April 19, and spent the greater part of the day and the day following 
there and on Little Swan Island (pi. 1). The latter is a coral up¬ 
heaval quite different from the larger island, from which it is 
separated by a narrow passage. It is probably 60 feet high and 
very much tom, which makes travel difficult, especially as the 
crevices are overgrown with cactus and other resistant plants. 
Travel on the larger island was comparatively easy, since it is level 
and largely covered by coconut groves and grassy areas. The 
clumps of thick shrubbery usually were not large enough to cause 
much trouble. It was interesting to see familiar migrating warblers 
in rollicking, scattered groups making short, erratic flights from 
bush to tree, gleaning luckless insects on their way, much as they 
do later in the year in the northern woods. 

The island of Old Providence (pi. 2), of volcanic origin, with 
high peaks and long ridges, is very different from and much more pic¬ 
turesque than, the low-lying islands previously visited. Collecting 
was done mainly along trails back from the sea and in canyons, 
which in the rainy period carry good-sized streams, but at this 
2 
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season contained only pools in the deeper depressions. The ship 
was at Old Providence three days, but birds were collected mainly 
on April 23 and 24. 

St. Andrews, another coral uplift, was visited on April 27; dur- 
ing the few hours devoted to collecting only 10 species of birds were 
seen, and 6 of these were obtained. 

SULA LEUCOGASTRA LEUCOGASTRA (Boddaert) 

Brown booby 

Peleeanus leucogaster Boddaert, TabL Planch. EnL, 1783, p. 57. (Cayenne.) 

Often seen on the wing away from land. A good-sized colony 
of breeding birds was found on Little Swan Island, April 20, with 
young of different stages of development. 

SULA PISCATOR <Ltuu*<u) 

Bed-footed booby 

Peleeanus piscator Linnaeus, Syst. Nat., ed. 10, voL 1, 1758, p. 134. (Java 
Seas.) 

A common breeding bird on Little Swan Island, where young of 
different stages of growth were observed on April 19 and 20. Seen 
at various times in flight over the sea. 

FREGATA MAGNIFICENS Mathews 

Frigate bird, man-o’-war bird 

Fregata minor magnifloens Mathews, Austr. A v. Bee., vol. 2, December 19, 
1914, p. 120. (Barrington Island, Galapagos Archipelago.) 

There was a large breeding colony on Little Swan Island, April 
19 and 20, where the birds were seen in flight on various occasions. 

ARDEA HER ODIAS Linnaeus 
Great blue heron 

Ardea herodias Linnaeus, Syst. Nat, ed. 10, vol. 1, 1758, p. 143. (Hudson 
Bay.) 

One was seen at the narrow rift between Little Swan and Big 
Swan Islands. 


FLORIDA CAEBULEA CAERULESCENS (Latham) 

little blue heron 

Ardea caerulescens Latham, Index Ora, vol. 2, 1790, p. 690. (Cayenne.) 

At Grand Cayman a native woman killed one with a stick, but 
when secured the bird was not in condition, for a specimen. At St. 
Andrews Island one in white phase of plumage was seen near an 
island pond which was nearly dry. 
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BUTOBIDES VIBES CENS VIBESCENS (Linnaeus) 

Little green heron 

Ardea virescens Linnaeus, Syst Nat, ed. 10, voL 1,1758, p. 144. (Coast of 
South Carolina.) 

A female taken on Swan Island April 19, 1929, is an example of 
the green heron of North America, present here as a migrant. This 
bird lacks the lighter edgings of the scapular feathers found in most 
specimens of this race, but this is also true of numerous skins from 
eastern North America; otherwise it is similar in color to them. It 
measures as follows: Wing, 174.0; tail, 61.3; culmen, 61.0; tarsus, 
49.3 mm. 

The identification of this bird brings up for consideration the 
status of the supposed resident form of Swan Island currently 
known as Butorides virescens satwratus Ridgway, 1 represented by 
two skins in the United States National Museum collected by Dr. 
Charles H. Townsend on Swan Island, March 6 and 26,1887. These 
two skins are very dark, being in fact remarkably suggestive in gen¬ 
eral appearance of Bvdorides v. frazari of Lower California. They 
have the following dimensions: Wing, 177.0-178.0; tail, 59.9-62.7; 
culmen, 61.0-61.2; and tarsus, 51.6-50.4 mm. 

Dr. Thomas Barbour writes that in his visits to Swan Island he 
has not found the green heron nesting, and that George Nelson, 
of the Museum of Comparative Zoology, who has been on the island 
five times with an average stay of two months each time, likewise 
failed to find these birds breeding. Further, it appears that there is 
no suitable habitat for them, the few herons of this group that ap¬ 
pear being migrants which have been seen flying in from the coast 
of Honduras and these do not remain on the island long. The two 
Townsend specimens have the dimensions of the B. v. virescens , and, 
although much darker than normal, are matched by occasional birds 
from the eastern United States (notably by U. S. N. M. No. 77293, 
from Hernando County, Fla.). The two collected by Doctor Town¬ 
send are here identified as Butorides virescens virescens , so that the 
name B. v. saturatus Ridgway will be listed in the synonymy of this 
race. 

The bird secured, the only one observed on the island, alighted at 
the landing place before the launch, and was shot almost immedi¬ 
ately. Naturalists seldom have the good fortune to obtain so easily 
material t hat is destined to straighten out moot questions based on 
faulty specimens. Since for long periods there is no fresh water 
on the island except that collected in closed cisterns, it would seem 
very improbable that green herons would attempt to breed there. 

_ . ‘ . - T. $ 

1 Butorides satumtm Ridgway, Proc. U. S. Nat. Mas., voL 10, August 6 t 1888, p. 577* 
(Swan Island, Caribbean Sea.) 
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BUTOBEDES VIKESCENS MACULATTJS (Boddaert) 

West Indian green heron 

Oaneroma maculata Boddaeet, Tabl, Planch. Enl., 1783, p. 54. (Martinique, 
Lesser Antilles.) 

A female from Grand Cayman taken April 16,1929, has the fol¬ 
lowing measurements: Wing, 166.0; tail, 58.4; culmen, 57.4; and 
tarsus, 43.2 mm. It has the small size and light coloration char¬ 
acteristic of this race of the little green heron which is found 
throughout the Greater Antilles. 

This individual, which was taken at the edge of the mangroves 
at North Cove, was very similar in voice and action to the northern 
subspecies. It was the only one observed. 

FALCO COLUMBABIUS COLUMBABItTS Linnaeus 
Pigeon hawk 

Falco coliimlarius Linnaeus, Syst. Nat., ed. 10, voL 1,1758, p. 80. (Carolina.) 

One of these little falcons was seen at close range as it flew above 
an opening at the west end of Swan Island. 

GALLINDLA CHLOBOFUS (Linnaeus) 

Florida gallinule 

FulUsa chloropm Linnaeus, Syst. Nat, ed. 10, voL 1,1758, p. 152. (England.) 

On Grand Cayman Island, April 16,1929, while in pursuit of the 
green heron, the collectors drove a gallinule out of the thick man¬ 
groves and would have taken it if it had not been considered more 
important to secure the heron. This was the only one seen among 
the islands visited. 

If it is assumed that this bird was a migrant, as would seem of 
necessity to be the case, it should be the North American subspecies 
G. c. cachimums. 

COLTJMBA LEUCOCEPHALA Linnaeus 

White-crowned pigeon 

Column leitcocephala Linnaeus, Syst Nat, ed. 10, vol. 1* 1758, p. 164, 
(Bahama Islands.) 

An adult male was taken on Grand Cayman April 16, 1929, by 
A 3L Fisher, and another on Swan Island, April 19, by Gifford 
Pinchot. 

This pigeon was common on both Grand Cayman and Swan 
Islands. A sharp lookout was kept for other species, so that any 
movement among pigeons was noticed. For this reason many more 
white-crowned pigeons were seen than would have been the case if 
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one species only occurred on the island. This is a fine bird and 
might rival the band-tailed species of the western United States 
as a game bird. 


TEN A TO A ZENAIDA ZENAXDA (Bonaparte) 

Zenaida dove 

Coltimba zenaida Bonapabte, Journ. Acad. Nat. Sci. Philadelphia, vol. 5, Jane, 
1825, p. 80. (Florida Keys.) 

A female, taken on Grand Cayman, April 17, 1929, by G. B. 
Pinchot, is like specimens from elsewhere in the range of this race. 
It has the following measurements: Wing, 149.4; tail, 86.1; culmen 
with cere, 13.4; tarsus, 22.5 mm. 

In this connection it is of interest to consider the status of Zenaida 
spadicea. Cory, 2 which was recognized by Ridgway 8 after examination 
of the original material, but which has not been found by subsequent 
collectors. Bangs * in 1911 received 13 specimens of the Zenaida dove 
from Grand Cayman, Little Cayman, and Cayman Brae taken in 
May, June, and July, 1911, by W. W. Brown, jr., and says that there 
is no difference between birds from the three islands in question. 
All are Zenaida z. zenaida , and are similar to that race as found 
throughout its extensive range. Bangs therefore cites Zenaida 
spadicea Cory as a synonym of Zenaida zenaida zenaida (Bona¬ 
parte), in which he seems to be entirely correct. 

Through the courtesy of Dr. C. E. Hellmayr the type and three 
other specimens of Z. spadicea in the collection of the Field Museum 
of Natural History have been available for examination. The type 
is a male taken on Grand Cayman, August 23,. 1886, by W. B. Rich¬ 
ardson. The other three are marked as males and were secured on 
the same island on August 18 and 23. They have the dimensions of 
Zenaida z. zenaida , but are very deeply rufescent in color, being 
much darker than any true Zenaida doves seen, which is apparently 
due in part to grease soaking out on the feathers; in part, as Bangs 
has already suggested, to wear, which has removed the bloom from 
the plumage; and in part possibly to something used as a preserva¬ 
tive when the skins were prepared. The junior author considers 
them stained, abnormal skins of Zenaida zenaida zenaida. This is 
. supported by the fact that Cory, in the Auk for 1886, page 502, in 
listing the birds taken on Grand Cayman Island by W. B. Richard¬ 
son during the expedition in question gives Zenaida spadicea as the 

* Zenaida spadicea Cory* Auk, 1886, p. 498. {Grand Cayman.) 

«U. S. Nat Mus. Bull. 50, pt. 7,1916, p. 362. 

* Bull. Mus. Comp. ZoSl., voL 60, March, 1916, pp. 306-307. 
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only Zenaida dove, whereas subsequent collectors have found the 
true Zenaida dove, but have taken nothing that could be recognized 
as spadicea. 

The specimen taken in 1929, the only one seen, was obtained at the 
point visited which was farthest from the more settled areas. If 
time had permitted collecting in the wilder parts of the island to 
the eastward, it is very probable that more would have been found, 
since reports show that birds live in more abundance there. 

MELOPEUA ASIATICA ASIATICA (Linnutu) 

White-wlxiged dove 

Colutriba asiatioa Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 183. 
(“ Indiis ”=Jamaica.) 

Two skins taken on Old Providence Island, Colombia, April 25, 
1929, are in molt on the head and forepart of the body. One is 
an adult male, the other an immature individual with sex not 
marked. The adult is renewing the wing feathers. These two seem 
to have the white on the throat somewhat more extensive than in 
birds from elsewhere, but this difference is not altogether, certain, 
and from this material the Old Providence bird is identified as 
typical asiatiea . The male has the following measurements: Wing, 
156.5; tail, 100.9; culmen with cere, 18.9; tarsus, 24.4 mm. The 
early date of molt seems remarkable. 

This pigeon was very common on the island and its cooing was 
heard everywhere. It furnished good sport for the captain and 
members of the crew. Other species, although carefully looked for, 
were not observed. 

COLUMBIGALLINA PASSEBINA INSULABIS BMprar 

Cuban ground-dove 

Oolvmligallina passerina imvlaris Rtooway, Proc. IT. S. Nat. Mus., voL 10, 
August 6,1888, p. 574. (Grand Caymaa) 

Three specimens taken on Grand Cayman April 17, 1929, by 
Gifford Pinchot and A. K. Fisher, include two males and a female. 
These specimens have the following measurements: 

Males: Wing, 81.4-85.0; tail, 57.8-61.3; culmen with cere, 10.7- 
10.9; tarsus, 15.5-15.8 mm. 

Female: Wing, 81.0; tail, 57.0; culmen with cere, 9.8; tarsus, 
15.9 mm. 

This little dove was common in all the open places visited. In 
its actions it was identical with the form occurring in Florida, 
feeding or quarreling most of the time. 
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jUUZONA LEUCOCEPHALA CAYMANENSIS (Cory) 

Cayman parrot 

Chryaotis coymanenMs Cost, Auk, 1888, p. 497. (Grand Cayman Island, West 
Indies.) 

Two males and one other specimen with sex not marked were taken 
by Gifford Pinchot and A. EL Fisher on Grand Cayman April 17, 
1929. On comparison with a considerable series from Cuba the 
alleged color differences are not apparent, the only evident dis¬ 
tinction being that of slightly greater size. 

The males have the following measurements: Wing, 195.0-201.0; 
tail, 119.0-119.9; culmen from cere, 26.8-25.9; tarsus, 22.5-23.9 mm. 
As these measurements are within the maximum for typical A. 1. 
leucocephala, the supposed characters of caymanensis would seem 
to be very slight. 

This form is new to the collections of the National Museum. 

Quite a number of parrots were seen, but on only a few occasions 
was it practicable to collect them. They were rather silent except 
when individuals of a flock became separated from one another; 
then in true parrot fashion they voiced their troubles. We were told 
that when certain fruits were ripening the parrots visited the door- 
yards where such food was found, to enjoy the unwilling hospitality 
of the owner. Those which we saw feeding appeared to eat the 
ovaries and internal soft parts of flowers. 

COCCYZUS MINOR MAYNARDI Bid(way 

Bahama mangrove cuckoo 

Ooocysus maynardi Bidgway, Man. North Amer. Birds, Sept., 1887, p. 274. 
(Ten Thousand Islands, Fla.) 

A female in excellent plumage taken on Grand Cayman April 17, 
1929, represents the present form, agreeing in its pale coloration 
with a series of maynardi from the Bahamas, and differing decidedly 
from the darker forms nesiotes of Jamaica and teres of Hispaniola 
and Porto Rico, and farther south and east. It has the following 
measurements: Wing, 126.3; tail, 162.0; culmen from base, 27.0; 
tarsus, 27.4 mm. 

The subspecies of the mangrove cuckoo from Grand Cayman has 
been an undecided question. The specimens examined by Ridgway * 
from this island were in such worn condition of plumage that he was 
uncertain whether they were nesiotes or maynardi, but finally called 
them the former. Bangs 8 identified a series taken by W. W. Brown, 
jr., from May to July, 1911, on the three islands of the Cayman group 
as nesiotes , remarking: “ These specimens agree with Jamaican skins 

•U. s. Nat Mus. Bun. 60, pt 7, 1916, pp. 25, 27. 

•Bun. Mus. Comp. Zo3L, voL 60, 1916, pp. 309, 810. 
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in size and proportions and are a little larger than the Bahaman 
form C. m. maynardi Bidg. In the color of the under parts this 
series shows a wide range of individual variation. The darkest ones 
are exactly like the paler specimens from Jamaica and the palest 
ones like the darker examples of maynardi. Thus as a whole the 
series averages a little paler below than the average of a long series 
of nesiotes from Jamaica. All, however, were taken later in the 
season than any skin we have from Jamaica and are without doubt 
somewhat faded out.” 

As the specimen secured by Doctor Fisher is in fresh plumage 
there is no question as to its identity with maynardi. 

Whenever we were in the vicinity of mangrove swamps we kept a 
sharp lookout for cuckoos, since added specimens from this island 
were needed to work out properly the distribution of the insular 
forms. Failing to find them in this habitat it was an agreeable 
surprise to run across an individual in the thick, low undergrowth 
of an abandoned or much-neglected banana plantation in a dry 
upland stretch of country. As the bird was in dense foliage near 
the ground, it was not recognized until it had moved toward the 
outer edge of the clump it was occupying. It was tame and unsus¬ 
pecting and did not seem to notice the approach of a stranger. 

The yellow-billed and black-billed cuckoos of the north frequently 
utter thin “rain-crow ” notes, and are heard very much more often 
than they are seen. If this holds true for the mangrove cuckoo, it 
must be uncommon in the localities visited, as its notes were not once 
heard, and the individual secured was the only one seen by members 
of the party. 

COCCTZCS MINOR ABBOTTI Stone 
Abbott’s cuckoo 

Coccyzug abbotti Stone, Proc. Acad. Nat. Sci. Philadelphia, vol. 51, 1889, 
p. 301. (St Andrews Island, Caribbean Sea.) 

An adult male was taken on Old Providence Island April 24, 
1929. This bird has the following measurements: Wing, 135.8; tail, 
165.5; culmen from base, 30.5; tarsus, 27.4 mm. It is in full, perfect 
plumage. Superficially this specimen has the general appearance of 
0. m. nesiotes and C. m. teres , being deep buff below like the average 
of those races. Above it is grayer on the head and hind-neck than 
teres, and is also characterized by larger, heavier bill. 

This race has not been represented previously in the National 
Museum collections. 

Although cuckoos were frequently heard and glimpses were caught 
of two or three others as they flew from thick shrubbery, the one 
mentioned above was the only one secured. It is true that while 
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Captain Beale was dove hunting he shot a cuckoo, but it was picked 
and beheaded by a willing native before the captain learned what 
had happened. The notes of this bird were similar to those of the 
other cuckoos. 

CROTOPHAGA AMI Unnaeoi 
An! 

Orotopliaga ani Linnaeus, Syst Nat., ed. 10, vol. 1,1758, p. 105. (Jamaica.) 

Two were taken on Grand Cayman, April 16 and 17,1929. 

This interesting species, locally known as “ jew bird,” was found 
in pastures, woods, and in fact anywhere from the roadside to the 
deepest forests. It is in good standing with the majority of people 
where ticks are common, on account of its fondness for these trou¬ 
blesome pests. 

CHORDEILES MINOR VICINUS Riley 
Bailsman nighthawk 

ChordeHes vlrffinimus virinus Rilet, Auk, 1903, p. 432. (Long Island, 
Bahamas.) 

A male taken on Swan Island April 19, 1929, is apparently the 
first record of the nighthawk for this locality. This specimen meas¬ 
ures as follows: Wing, 169.0; tail, 99.1; culmen from base, 6.0; tarsus, 
15.3 mm. Though more buffy than some, it agrees in paler coloration 
with many of the Bahama Island race, and is lighter than G. m. 
gundlachii of Cuba, which geographically is the race that might be 
expected for a Swan Island bird. It is probably a migrant, as the 
Bahama form comes to those islands only to breed and goes south 
again at the approach of winter. 

A few nighthawks were seen flying over Grand Cayman the after¬ 
noon of April 17 but none was taken. 

ANTHRACOTHORAX FREVOSTU HENDEHSONI (Cory) 

Old Providence hummingbird 

Lampornt# hendergoni Oort, Auk, 1887 p. 177. (Old Providence Island, 
Caribbean Sea.) 

Two immature birds were taken on Old Providence Island on 
April 23 and 24, 1929, one a male and the other not having the sex 
determined. These are decidedly duller green, less bronzy above, 
than any skin of A. p. prevostii in similar stage seen, in addition to 
having a smaller bill. One has the bill damaged and is otherwise 
injured by shooting. The other, a male, has the following dimen¬ 
sions: Wing, 67.0; tail, 35.3; culmen from base, 21.6 mm. This race 
is new to the national collections. 

Hummingbirds were quite common, but did not often come near 
enough to be collected with a small charge. The damaged specimen 
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was taken with a large load, when it alighted too far away for a 
smaller one. 

These h umm ers seem to share an irritable disposition with other 
members of the family. One of them entering another’s domain or 
approaching a preempted flower is attacked and rushed in no uncer¬ 
tain manner. It is probable that there is some change, and that con¬ 
ditions are less tense, when there is an abundance of flowers, and 
food is secured with little effort. 

ANTHBACOTHOBAX NIGHIC0LLIS PIN CHOU Wetmore 

Pinchot’s hummingbird 

Anthracothorax violicauda pincJioti Wetmobe, Proc. BioL Soc. Washington, 
voL 48,1880, p. 7. (St Andrews Island, Caribbean Sea.) 

Use of the specific name violicauda in the original description of 
this race was in accordance with Mathews’ statement in the Austral 
Avian Record, vol. 3,1915, p. 42, where the figure given by Dauben- 
ton in the Planch. Enl., 671, Figure 2, is identified as violicauda of 
Boddaert (1783), which on this basis replaced nigricollis of Vieillot 
(1817). Doctor Hellmayr considers Mathews’ treatment erroneous, 
and, after examination of the plate, and some study of the question, 
the junior author agrees with Hellmayr that Daubenton’s figure refers 
to the female of the hummer currently known as Anthracothorax 
viridigvla (formerly A. gramineus) , so that the name nigricollis is 
the proper one for the species of hummer here under discussion. The 
bird from St. Andrews Island therefore will be known as Anthraco¬ 
thorax nigricoUis pinchoti. Daubenton’s figure agrees with viridi¬ 
gvla in showing the throat stripe green, and seems more nearly to 
represent that species. 

The type of this new race, a male, the only specimen secured, was 
collected on St. Andrews Island April 27, 1929. These humming¬ 
birds have long been known on St. Andrews, but their allocation to 
the typical form of Anthracothorax nigricollis of the distant main¬ 
land of South America has seemed anomalous, so it has not been 
surprising to find that the single specimen obtained by the Pinchot 
expedition differs on careful comparison with a long series of true 
mgricoUis from the eastern portions of northern South America. A 
second specimen from St. Andrews, an adult male with a broken 
bill, collected May 1, 1887, by Dr. W. L. Abbott, has been available 
for examination through loan from the Academy of Natural Sci¬ 
ences. From these two birds it appears that the male of the St. 
Andrews bird is generally similar to true Anthracothorax n. nigri- 
collis (Vieillot) 7 but has the black of the throat and breast restricted, 
and bordered by metallic green instead of blue on the sides of the 


r TrocMlus nigricollis Vieillot, Noov. Diet. Hist. Nat., vol. 7, 1S17, p. 849. (Brazil.) 
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throat and upper foreneck. Following are measurements of the two 
specimens at hand: Two males, wing, 65.9 *-69.5 (67.7); tail, 36.1 *- 
37.8 (37.0); culmen, 24.8 8 mm. 

The type skin, which is not quite adult, differs from the specimen 
secured by Abbott, which is older, principally in being greener above 
and in having the black of the breast somewhat more obscured by 
greenish. A. n. pinehoti seems to have carried to an extreme the 
differences that distinguish A. n. iridesoens of western Ecuador. 

The new form was named in honor of Gifford Pinchot. 

During the morning of April 27, two hummers were seen 
in an area beyond the outlying habitations. Unfortunately, on 
account of the scarcity of flowers the flight of these birds was 
erratic and continued for long distances between individual flowers, 
so that it was not possible to collect them. It was very disappoint¬ 
ing not to have an opportunity to secure specimens, but as the time 
for leaving was near, the collecting field had to be left behind. 
While the senior author was standing with a native policeman on 
the main street of the town, awaiting the arrival of the launch from 
the yacht, a hummer suddenly flew by and alighted on a dead twig 
of a neighboring tree. As quick as thought the bird came tumbling 
out of the tree. The quickness and accuracy of the shot seemed to 
have impressed the policeman, and he evidently forgot any embar¬ 
rassing regulation that may have been broken in the interest of 
science. 

MEGACEEYLE ALCTON ALCYON (Linnaeus) 

Belted kingfisher 

Aloedo alcyon Linnaeus. Syst. Nat., ed. 10, voL 1,1758, p. 115. (In America.) 

A kingfisher was heard, and later seen, at Swan Island. 

COLAPTES CHRYSOCAULOSUS GUNDLACHI C«ry 

Grand Cayman flicker 

Colaptea gundlachi Cosy, Auk, 1886, p. 498. (Grand Cayman, West Indies.) 

A male taken on Grand Cayman Island April 17, 1929, has the 
following measurements: Wing, 129.9; tail, 102.1; culmen from base, 
32.3; tarsus, 25.5 mm. 

This race is new to the collections of the National Museum. 

A number of these flickers were seen and heard among the large 
trees of the localities visited and had it been known at the moment 
that material was very desirable more would have been collected. 
The note of this species is similar to that of the golden-winged 
flicker, and the specimen taken was lured by imitating the rapidly 
repeated whit to whit to love call of the northern bird. 
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CENTGRUS CAYMANENSIS Cory 
Grand Cayman woodpecker 

Centura# caymanensis Cost, Auk, 1886, p. 499. (Grand Cayman, West Indies.) 

Two males and a female were taken on Grand Cayman, April 17, 
1929, by A. K. Fisher and G. B. Pinchot. All are adult. 

In action and habit this species reminds one of the red-bellied 
woodpeckers of the United States. 

T0I1IABCHUS CAUDIFASCIATUS CAYMANENSIS (NIcoU) 

Grand Cayman petchary 

Pitangus caymanensis Nicoix, Ibis, 1904, p. 582. (Grand Cayman, West 
Indies.) 

Four males and one female were taken on Grand Cayman, April 
17, 1929, by A. 3L Fisher and G. B. Pinchot. The junior author 
agrees with Hellmayr 9 that this insular form should be recognized 
as a race of Tolmarchus caudifasciatus caudifasciatus of Cuba. 

The present series adds a new race to the collections of the 
National Museum. 

Until one becomes acquainted with this species it can be mistaken 
very easily for the gray kingbird. It is found more often in the 
woods than in the open country, which is the favorite feeding 
ground of the related species. In its movements it more nearly 
resembles the crested flycatchers (Myiarchus) than the other related 
forms. It was a common bird that was general in suitable localities 
over the areas visited. 

MYIABCHUS SAGRAE SAGEAE <Gundlach) 

La Sagra’s flycatcher 

Museicapa Sagrae Gtjndlach, Boston Journ. Nat. Hist., vol. 6, 1852, 
p. 813. (Cuba.) 

A male and another specimen with sex not marked were taken on 
Grand Cayman, April 16, 1929, by A. K. Fisher and G. B. Pinchot. 
These two are in slightly worn plumage and appear grayer above and 
blacker on the head than a series from Cuba. However, there is a 
female specimen in the National Museum taken on Grand Cayman, 
March 15,1887, that is identical with birds from Cuba. 

These two specimens, which were taken in the woods near the edge 
of a mangrove swamp, were the only ones seen. Their movements 
were characteristic of the genus. 

• Cat. Birds Amer., pt. 5, 1927, p. 157. 
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MYIOCHANES VIRENS (Linnaeus) 

Wood pewee 

Musdcctyii viren.8 Linnaeus, Syst. Nat., ed. 12, vol. 1,1766, p. 327. (Carolina.) 

A female was taken on Swan Island, April 19,1929. This migrant 
species seems to occur here with regularity, as a number of them were 
seen. 

ELAENIA MARTINICA CAYMANENSIS Berlepach 
Cayman elaenia 

Elaenia martinica caymanensia Bebuepsoh, Proc. Fourth Int. Orn. Congr., 
1907, p. 394. (Grand Cayman, West Indies.) 

A fine series of seven males, four females, and one other with sex 
not marked was taken on Grand Cayman Island April 16 and 17, 
1929, by A. K. Fisher and G. B. Pinchot. These birds are in excel¬ 
lent plumage and are quite uniform in color, the only difference 
being that some are slightly more yellowish than others. 

This flycatcher was one of the common forms and one that re¬ 
sponded readily to the calls of the collector used to attract birds. It 
fed extensively on certain berries, and in manner of feeding resem¬ 
bled somewhat the waxwings, especially in filling up to capacity. 
When for any reason it became excited it elevated its crest so that 
the white crown was plainly visible. 

ELAENIA MARTINICA CINERASCENS Ridyway 
Old Providence elaenia 

Elamea cinerascens Ridgway, Proc. U. S. Nat. Mus., voL 7, 1884, p. 180. 
(Old Providence Island, Caribbean Sea.) 

A female in somewhat worn plumage was collected on Old Provi¬ 
dence Island, April 23, 1929. 

A common species on Old Providence. Elaenias were seen also 
on St. Andrews, but on account of limited time no specimens were 
collected. 

HUtUNDO ERYTHROGASTER Boddaert 
Barn swallow 

Hirundo erythrogaster Boddaert, Tabl. Planch. Enl., 1783, p. 45. (Cayenne.) 

On April 18, as the ship was passing from Grand Cayman to Swan 
Island, a bam swallow came aboard. It was rather tired and there 
was no difficulty in catching it so that Mr. Cleaves might make a 
moving picture of it. The species was observed on Swan Island, and 
considerable numbers were seen on April 24 and April 27 on both 
Old Providence and St. Andrews, catching insects over broad, moist 
areas. On May 8 at Cristobal, Canal Zone, not far from where the 
yacht was docked, several hundred of this species, with a small 
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number of bank swallows, made an interesting sight. Evidently 
many insects were swarming from the ground. At a distance the 
mass of them suggested a sand whirl or smoke column broadening 
out from a restricted base. The swallows began their attack on this 
flight not more than a yard above the surface, rising in widening 
circles to 20 feet or more above, when they would swing downward 
to resume operations once again at the base of the funnel. 

MUCUS POLYGLOTTOS ORPHEUS (Unnaens) 

Jamaican mocking bird 

Turdus orpheus Linnaeus, Syst. Nat., ed. 10, voL 1,1758, p. 169. (Jamaica.) 

Two males, one female, and one with sex not marked were taken. 
on Grand Cayman Island, April 16,1929, by A. K. Fisher and G. B. 
Pinchot. All are adults in somewhat worn plumage. 

The mocking bird was common everywhere, both in town and in 
the outlying districts. Oftentimes when a number were together 
there was sure to be misunderstanding among them and a running 
fight would ensue. Whether this irritability was due to trespass on 
one another’s domain, appropriation of one another’s food, or to 
sexual jealousy was not evident. 

MTUUS MAGNIROSTBIS Cory 
Large-billed mocking bird 

Mimus magnirostris Coby, Auk, 1887, p. 178“ (St Andrews Island, Carib¬ 
bean Sea.) 

A female of this striking bird was secured on St. Andrews Island, 
Caribbean Sea, April 27, 1929. It is in somewhat worn plumage. 

This mocker was the only one seen, and the song was not heard in 
the areas which were visited. 

DUMETELLA CABOUNENSIS (Linnaeus) 

Catbird 

Muscicapa carolineneis Linnaeus, Syst. Nat., ed. 12, vol. 1, 1766, p. 828. 
(Virginia or Carolina.) 

A female catbird was taken on Grand Cayman Island April 17, 
1929. 

This familiar species was more or less common on both Grand 
Cayman and Swan Islands, but was not seen on either Old Provi¬ 
dence or St. Andrews. It was among the first to be attracted from 
the shrubbery by a chirping noise, and, as in the north, readily 
approached, uttering its rather discordant notes. 


10 Though this appears in the number for July, an author’s edition of, thin description 
was published May 28, 1887. 
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HYLOCICHLA USTULATA SWAINSONI (T«*ndl) 

Olive-backed thrash 

Turdus mmlmoni Tschudi, Faun. Per., Om, 1845-1846, p. 28. (New Jersey.) 

A male collected on Swan Island, April 19,1929, is the first record 
of this North American migrant on this island. The olive-backed 
thrush has been found casually in Cuba during migration; its regu¬ 
lar route of mi g ration carries it through Mexico and Central Amer¬ 
ica to northern Argentina. 

This specimen was indistinctly seen and was secured in the hope 
that it might be Mimoowhla , which was among the desired material. 

VIREO CKASSmOSTRIS CRASSIROSTBIS (Bryant) 

Large-billed vireo 

LanMreo oragsirostrig Bryant, Proc. Boston Soe. Nat. Hist., voL 7, 1859, 
p. 112. (Nassau, New Providence Island, Bahama Islands.) 

An adult male was collected on Grand Cayman, April 17, 1929. 
Bangs, 11 after comparison of a large series, has concluded that the 
bird of Grand Cayman, which has been recognized as Vireo crassi- 
rostris aUeni Cory, 12 is not different from the highly variable typical 
crassiro8tris that ranges widely through the Bahamas. 

The specimen secured was the only one which came under our 
observation. The bird was in thick underbrush, and attention was 
called to it by its note, which suggested that of the white-eyed vireo. 

VIREO CEASSIROSTRIS APPROXTMAJJS Rideway 
Old Providence large-billed vireo 

Vireo approximans Eidgway, Proc. U. S. Nat. Hus., voL 7, July 29, 1884, 
p. 179. (Old Providence Island, Caribbean Sea.) 

A male and a female were prepared as skins on Old Providence 
Island, April 24,1929. The skull of a third specimen was preserved. 
As this vireo is rare in collections it is of interest to record the fol¬ 
lowing measurements: Male, wing, 61.0; tail, 51.1; culmen from 
base, 14.5; tarsus, 21.8 nun. Female, wing, 58.0; tail, 46.9; culmen 
from base, 14.4; tarsus, 22.7 mm. These are the first examples of 
this race to come to the United States National Museum. 

During certain parts of the day this vireo was an incessant singer 
with comparatively short, irregular intervals between songs. The 
specimens were taken in rather thick undergrowth bordering a. 
stream which at that time was merely a chain of shallow pools. 

“Bull. Mus. c»mp. Zo51., vol. 60, 1916, pp. S14, S15. 

- a Vireo alien! Cory, Auk, 1886, p, 500. (Grand Cayman.) 
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YIREO MAGISTER CAYMANENSIS Cory 

Cayman vireo 

Vireo caymanemis Cosy, Auk, 1887, p. 7. (Grand Cayman Island, West 
Indies.) 

Three males were collected on Grand Cayman Island, April 16 
and 17,1929, by A K. Fisher and G. B. Pinchot. The junior author 
agrees with Bangs 13 that this bird should be treated as a race of 
Vireo magister. 

The three specimens have the following measurements: Wing, 
73.9, 75.4, 69.8; tail, 57.9, 57.9, 55.4; culmen from base, 16.4, 16.1, 
16.5; and tarsus, 21.0,21.2,20.0 mm. 

VIREO OLIVACEUS GRANDIOR (RIdrway) 

Old Providence vireo 

Vireosylvia grandior Ridgway, Proc. U. S. Nat. Mus., vol. 7, July 29, 1884, 
p. 178. (Old Providence Island, Caribbean Sea.) 

Two females of this form, of which there are few specimens in 
museums, were taken on Old Providence Island, April 23 and 24, 
1929. These are in full plumage and measure as follows: Wing, 
86.0, 83.0; tail, 68.7, 65.4; culmen from base, 18.7, 19.4; and tarsus, 
22.1,21.5 mm. 

Attention was attracted to this bird by a clear vireo note. One 
specimen was taken on a dry hillside, and the other along a partially 
dried stream. 


VIREO OUVACEUS CANES CENS (Cory) 

St. Andrews vireo 

Vireosylvia eaneseens Cost, Auk, May 28, 1887, p. 178. (St Andrews 
Island, Caribbean Sea.) 

An adult male in slightly worn plumage was taken on St. Andrews 
Island, April 27, 1929. It measures as follows: Wing, 87.0; tail, 
68.7; tarsus, 22.2 mm. The bill is broken. This form is easily dis¬ 
tinguished from F. o. grandior of Old Providence by the grayer, less 
greenish dorsal surface. This is the first specimen to be received 
by the National Museum. 

This bird acted very much like a red-eyed vireo as it gleaned food 
among the foliage of one of the larger trees on the higher ground 
toward the center of the island. 

“Bull. Mas. Comp. Zo61., yol. 60, 1016, p. 314. 

51730-31-2 
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COEBEBA SHAEPEI (Cory) 

Cayman honey creeper 

Certhiola sharpei Cost, Auk, 1886, p. 497. (Grand Cayman Island, West 
Indies.) 

Two males were collected on Grand Cayman Island, April 16,1929. 
A very common species. It was seen everywhere from the town 
of Georgetown to the wilder section of the island. A pair was 
building a nest in a tree which stood by the building occupied as a 
post office. 

COEREBA OBLITA Griscom 
St Andrews honey creeper 

Coerela oUita Gbiscom, Amer. Mus. Nov., No. 7, April 30, 1823, p. 7. (St. 
Andrews Island, Caribbean Sea.) 

On St. Andrews Island on April 27, H. H. Cleaves secured a nest 
of a honey creeper placed 2 feet from the ground in a low shrub. 
This nest is the ball-shaped structure usual among these birds, with 
the entrance through a hole in one side. It is made of coarse grasses, 
dried stems of creepers, fragments of leaves, and dried seed heads of 
plants mixed with many shreds of cotton, and lined with finer mate¬ 
rials. The three eggs (of which one was broken) are white, spotted 
with warm sepia, mars brown, and russet. One egg has a heavy 
wreath of markings about the large end, a second has irregular 
blotches over the shell, which merge to cover the large end uniformly. 
These two measure 19.0 by 13.0 and 19.6 by 12.9 mm. A common 
bird, but no specimen was collected. 

COEBEBA TRICOLOR (Ridgw*r) 

Old Providence honey creeper 

Certhiola tricolor Ridgwat, Proc. U. S. Nat Mus., vol. 7, July 29,1884, p. 178. 
(Old Providence Island, Caribbean Sea.) 

An adult male and a juvenile female were taken on Old Provi¬ 
dence Island, April 23, 1929. The adult male has the following 
measurements: Wing, 67.9; tail, 47.5; culmen from base, 15.5; tarsus, 
20.5 mm. 

On Old Providence and elsewhere in the Caribbean Islands visited 
thehoney creepers seemed to be attracted by the collector and showed 
considerable interest in his movements. When specimens were to be 
obtained, care had to be taken to allow them to get far enough away 
to insure good material. A pair was building a nest in a tall slender 
sapling near a water hole. 
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MNIOTILTA VARLA (Linnaem) 


Black and white warbler 

Motacilla varia Lotnaexts, Sysfc Nat., ed. 12, vol. 1, 1766, p. 333. (Santo 
Domingo.) 

Not unc omm on among the undergrowth on Swan Island April 19, 
1929. 

DENDROICA PETECHIA FLA VIDA Cory 


St. Andrews golden warbler 


Dendroica fiavi-da Coby, Ank, May 28, 1887, p. 179. (St. Andrews Island, 
Caribbean Sea.) 

A young bird in full juvenal plumage taken on St. Andrews Island 
April 27, 1929, is the first of this race to come to the National 
Museum. This bird is somewhat worn, but as yet shows no indica¬ 
tion of the molt into first fall plumage. The upper surface is deep 
mouse-gray to mouse-gray, with a wash of ecru-olive on the forehead 
and light yellowish-olive on the rump; wing coverts deep mouse- 
gray edged lightly with olive-buff; primaries and secondaries black¬ 
ish, bordered lightly with light yellowish-olive; rectrices blackish, 
edged extensively with olive-yellow on the outer webs, and lightly 
with reed-yellow on the inner webs; below dull white, with a faint 
wash of olive-buff on breast; under tail coverts olive-buff; sides 
smoke-gray; inner webs of primaries edged with reed-yellow and of 
secondaries with whitish. 

The specimen is much grayer than birds of other races of petechia 
seen in a similar stage. 

In addition to the bird just described, an adult male golden warbler 
was collected on Old Providence April 23, 1929, that seems to be 
the first to be recorded from that island. Through the courtesy of 
the Field Museum there have been available for examination the 
type and other specimens on which the race fiavida of St. Andrews 
was founded, with the result that the Old Providence bird is faintly 
paler yellow and has the crown yellow instead of rufescent. In heavy 
rufescent markings below it even exceeds the average of fiavida, a 
race peculiar for the extent of this color on the under surface. 
Though these differences appear distinct, yet they are of such a 
nature as to be possibly within the range of individual variation, so 
that the Old Providence bird is identified for the present as fiavida. 
This skin measures as follows: Wing, 63.8; tail, 54.5; culmen from 
base, 13.2; tarsus, 20.3 mm. Further material should be obtained and 
may easily demonstrate that the Old Providence bird is distinct. 

Adult warblers were seen on St. Andrews but no attempt was 
made to collect them. 
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DENDROICA PETECHIA EOA (Go nt) 

Jamaican golden warbler 

Sylvioola eon Oosse, Birds Jamaica, 1847, p. 158. (Crab Pond, Jamaica.) 

Four specimens taken on Grand Cayman, April 16 and 17, 1929, 
by A. K. Fisher and G. B. Pinchot, include one male and three 
females. 

Peters, 14 in a revision of the golden warblers, indicates that the 
bird of the Cayman Islands is identical with that of Jamaica. 

A common species seen everywhere in the lower growths in the 
localities visited. 

DENDROICA CAERULESCENS CAERULESCENS (Gmelin) 

Black-throated bine warbler 

MotaciUa caerulescens Gmelin, Syst. Nat., yoL 1, pt 2, 1789, p. 960. (Santo 
Domingo.) 

Several of these warblers were seen among migratory flocks found 
on Swan Island April 19. 

DENDROICA FUSCA (Muller) 

Blackburnian warbler 

Motacilkb fusea MtJixeb, Natursyst Suppl., 1776, p. 175. (“ Guyane”) 

While the senior author was sitting with a companion at the 
edge of the beach on the east end of Swan Island, a blackbumian 
warbler tried to alight on the other man’s hat. It fluttered about 
as if hunting for fresh water, hopping along the beach to inspect 
the little pools of salt water as if in hopes of finding one containing 
water fit to drink. 

DENDROICA VITELLINA NELSON! Bangs 

Swan Island warbler 

JD endrotea vitelUna nelsont Bangs, Bull. Mus. Comp. ZooL, vol 62, January* 
1919, p. 494. (Swan Island, Caribbean Sea.) 

One male and two females, all in excellent plumage, were taken 
on Swan Island April 19 and 20,1929, 

A common species often seen in the mixed flocks of migrating 
warblers. In action and general appearance it called to mind the 
prairie warbler. 

u Proc. BioL Soe. Washington, vol. 40, Mar. 5, 1927, p. 34. 
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SEIUBUS NOVEBORACENSIS (GmeHn) 

• Northern water-thrush 

Motacilla noveboraoensis Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 958. 
(Louisiana and New York.) 

An individual was seen at close range among the mangroves at 
North Cove on Grand Cayman, April 16. On April 24 two were 
seen on Old Providence along a shallow, canopied pool, searching 
for food among the pebbles. They seemed perfectly at home and 
as if in no hurry to reach their summer home in the north. 

SEIURUS AUROCAPILLUS (Linnaeus) 

Oven-bird 

Motacilla aurocapilla Linnaeus, Syst. Nat., ed. 12, vol. 1,1766, p. 334. (Near 
Philadelphia, Pa.) 

A few were seen on Swan Island in general company with other 
migrants. 

GEOTHLTPIS TRICHAS BRACHXDACTYLA. (Swainson) 

Northern yellowthroat 

Trichas brdchidaotylw Swainson, Anim. in Menag., 1838, p. 295. (Northern 
Provinces of United States.) 

One of these little birds was seen in a small inland thicket in a 
coconut grove on Swan Island. As it was not collected, its allocation 
to the northern subspecies is solely on the basis that this is the ordi¬ 
nary migrant through this area, 

SETOPHAGA BUTICILLA (Linnaeus) 

Redstart 

• Motacilla rutidlla Linnaeus, Syst. Nat, ed. 10, vol. 1, 1758, p. 186. (Vir¬ 
ginia.) 

Several were seen in different localities on Swan Island. One was 
flying about after insects around the buildings. 

ICTERUS LAWRENCT Coir 
St. Andrews oriole 

Icterus laterencii Cost, Auk, May 28, 1887, p. 178. (St. Andrews Island, 
Caribbean Sea.) 

A pair of these beautiful orioles taken on St. Andrews Island on 
April 27, 1929, measure as follows: Male, wing, 108.3; tail, 90.2; 
admen from base, 25.4; tarsus, 24.7 mm. Female, wing, 100.8; tail, 



22 PROCEEDIN'GS OP THE NATIONAL MUSEUM vol. 78 

86.8; culmen from base, 24.7; tarsus, 25.2 mm. These are the first 
skins of this fine bird in the National Museum collections. 

This bird is evidently of the same stock as Icterus bairdi of Grand 
Cayman, which is much lighter yellow, and Icterus leucopteryx of 
Jamaica, which is decidedly darker. The three would be considered 
subspecies by some workers, but in the opinion of the junior author 
they are sufficiently distinct to stand as species. 

It was a great disappointment not to be able to see or hear Icterus 
bairdi on Grand Cayman, where we might have come in contact with 
this species had our limited time not prevented us from going to 
the extensive wild area to the eastward, which is approached only 
by poorly defined trails. A few days devoted to this wilderness surely 
would have brought reward for the extra efforts. 

On St. Andrews, when the clear, alluring notes of Icterus lawreudi 
come to the ear, it is easy to understand why the step is quickened 
and the eye more on the alert. The attendant, on hearing the note, 
said it was made by the “banana bird.” He further stated that 
during the ripening season the species did considerable damage to 
bananas. At this time of the year none of this fruit was available, 
so the birds were gleaning their food from among the treetops 
and taller shrubbery. Besides the two secured, one was seen and 
another heard. 

HOUOQUISCALUS JAMAICENSIS CAYMANENSIS (Cory) 

Grand Cayman graekle 

Qidscalus caymanen&is Cory, Auk, 1886, p. 499. (Grand Cayman, West 
Indies.) 

Three males and one female were taken on Grand Cayman, April 
16, 1929, by Gifford Pinehot and A K. Fisher. These bear out the 
characters assignecTby Peters in his recent revision of this interesting 
genus. 15 The female has the following measurements: Wing, 117.5; 
tail, 99.0; culmen from base, 27.8; tarsus, 32.2 mm. Most frequently 
seen in the open areas bordering the mangroves or in the coconut 
plantations. 

PIRANGA RUBRA RUBRA (Lfamaeu) 

Summer tanager 

FringUla rubra Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 181. (Virginia 
or Carolina.) 

A fine adult male of this tanager was seen with other migrants at 
the edge of a clearing on Swan Island. 


“Ank, 1821, pp. 443, 444. 
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TIARIS GRANDIOR (C 017 ) 

Old Providence grassquit 

Muethia grandior Ooet, Auk, 1887, p. 246. (Old Providence Island, Caribbean 
Sea.) 

Three males, two adult and one immature, were taken on Old Provi¬ 
dence Island April 24, and a female on St. Andrews Island April 27, 
1929. The latter has the following measurements: Wing, 57.8; tail, 
49.8; culmen from base, 10.0; tarsus, 18.7 mm. This well-marked 
form has not been represented previously in the National Museum. 

This active little species was common on both Old Providence and 
St. Andrews. When it is working through the shrubbery or when 
the male flies to a point of vantage to deliver its song, it reminds 
one of the northern indigo bird. 

SPIZA AMERICANA (Gmelln) 

Dickclssel 

EniberiM amerimna Gmklin, Syst. Nat., vol. 1, pt 2, 1789, p. 872. (New 
York.) 

A male was collected on Swan Island April 19,1929, from among 
five or six birds seen sitting in the top of a dead tree after the manner 
of waxwings. The bird collected caused some surprise when it was 
found to be this species. Apparently the dickcissel crosses regularly 
over the sea in this region, since there is a previous record of two 
taken here March 25 and April 14,1887, by C. H. Townsend. 1 ** 

MELOPYRRHA TAYLOBI Hartert 
Grand Cayman bullfinch 

Melopyrrha taylori Habtkbt, Nov. ZooL, vol. 8, September 18, 1896, p. 257. 
(Grand Cayman Island, West Indies.) 

An adult and two immature males, a female, and a second female 
preserved as a skeleton were taken on Grand Cayman April 17,1929, 
by A. K. Fisher and G. B. Pinchot. One of the young males is in 
somewhat worn post-juvenal plumage* The other is in molt into 
adult dress. 

Though Doctor Hartert 16 has recently considered the present 
bird a subspecies of Melopyrrha nigra of Cuba, the two seem suffi¬ 
ciently distinct to warrant specific status for M. taylori. 

This little finch was moderately common among the shrubbery 
bordering roads along which we traveled. 


“ Bldgway, Proc. TJ. S. Nat Mus., vol. 10, August 6, 1888, p. 576. 
“Nov. ZooL, voL 24, 1919, p. 154. 


THE BIRDS OBTAINED ON THE PACIFIC ISLANDS 


After a delay because of machinery troubles at the Isthmus, the 
Pinchot party left Balboa on June 1 and sailed out on the Pacific. 
Early in the morning of June 4, Cocos Island (pL 3) became faintly 
visible among low-lying clouds on the western horizon, and about 
noon the Mary Pinchot came to anchor at Chatham Bay. Cocos 
Island, with its deep verdure, wonderful waterfalls, and picturesque 
tropical appearance, was much more attractive than any of the Gala¬ 
pagos group, which are interesting topographically mainly on ac¬ 
count of vagaries in outline due to their volcanic origin. Bird col¬ 
lecting at Cocos was carried on mainly with Chatham and Wafer 
Bays as bases for surrounding areas. As the long-drawn-out showers 
were almost equal to continual rain, shore work was difficult, so that 
on June 11 the yacht was headed for the Galapagos group (pis. 4 
to 7). 

On June 14 Tower Island was reached. From this date to August 
26 the party visited, some of them more than once, the following 12 
islands of the group: Tower, Indefatigable, Seymour, Daphne, Eden, 
Duncan, Charles, Hood, Chatham, Barrington, Albemarle, and Nar- 
borough. Of this period, over a month was consumed in making 
two round trips to Panama for supplies and repairs. More time was 
spent on Tower, Indefatigable, Charles, Chatham, and Albemarle 
than on the others, but on Albemarle Island little opportunity for col¬ 
lecting was available. At one anchorage at Indefatigable, Seymour 
Island was near and equally available, so that no time was lost in 
travel at this point. At Charles Island, anchorage was made at 
Black Beach and Postoffice Bay,, and the interior of the island was 
visited by some members of the party. Work was done on this island 
on the last three days in June and on July 10 and 11. 

Progreso, a small cluster of buildings in the upper humid reaches 
of Chatham Island, where cane, fruit, and coffee grow, was so attrac¬ 
tive that the yacht anchored four times in Wreck Bay during July 
and August. Tagus Cove on Albemarle Island, near Narborough 
Island, was especially interesting as being the only place where 
cormorants and penguins were found. Although several days were 
spent near Villamiel on Albemarle, little collecting was done. 

On August 26, with the Galapagos astern, the yacht headed for 
the Marquesas Islands, some 3,000 miles to the westward, and on the 
24 
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Photograph by A. K. Fisher 

The “Mary Pinchot” at anchor, Barrington island, Galapagos 

Group 



Photograph by H. H. Cleaves 

SETTLEMENT AT WRECK BAY, CHATHAM ISLAND. GALAPAGOS GROUP 
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morning of September 11 Hivaoa and Motane came into view. 
Although it was originally planned to make this wonderful group 
one of the principal points for biological work, various delays ab¬ 
sorbed the time so that finally only 18 days were spent among the 
five islands visited. 

Hivaoa, Fatuhiva, Uahuka^ Nukuhiva, and Eiao (pis. 8 to 10) 
were visited in turn, and whenever natives were met they welcomed 
the party and gave assistance in securing biological material. The 
great stretches of forest and the high mountains and towering peaks 
of the islands make the collector feel that great possibilities are in 
waiting if only time were available for full exploration. The 
Tuamotu group was reached on October 2 and a week was spent at 
the three atolls of Fakarava, Takaroa, and Toau (pi. 10). Most 
of the collecting was done among the coconut groves on Toau. 
These low-lying coral atolls are in marked contrast to the towering 
Marquesas, with their High volcanic peaks and numerous valleys 
and canyons. 

The following day, after leaving the Tuamotu Islands, Papeete, 
Tahiti, was reached (on October 9). Collecting was then at an end, 
and on October 15 the party sailed on the steamship Makura for 
San Francisco. 

SPHENISCUS MENDICULUS Sunder all 
Galapagos penguin 

Bpkenitcu* meniAtmliu Sundevall, Proe. ZooL Soc. London, 1871, p. 129. 
(James Island, Galapagos Archipelago.) 

The two females taken were obtained at Tagus Cove, Albemarle 
Island, Galapagos, August 25, 1929. 

Although the penguin was kept in mind, as we visited the various 
islands of the Galapagos group, we did not find it until we reached 
the narrow stretches of water between Narborough Island and 
Tagus Cove, Albemarle Island, late in August. In all not over a 
dozen were seen. The first individual noted was on an off-lying 
rock near the shore of Narborough Island. It was several feet 
above the water and slowly climbed down to escape before it could be 
photographed. Two others were seen in the general vicinity, and 
one followed by the launch kept well ahead. In manner of swim¬ 
ming it very closely resembled the muskrat. At a point of rock at 
the entrance of Tagus Cove several were seen about an eddy, and 
two of them were secured. They were swimming higher and in 
more grebe-like manner than the one above mentioned. The ovaries 
were dormant. 
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DIOJIEDEA IRRORATA Salvin 

Galapagos albatross 

Diomede a irrorata. Salves, Proc. Zool. Soc. London, 1883, p. 430. (Callao 
Bap, Pern.) 

The albatross rookery on Hood Island, Galapagos group, was 
visited on two occasions, June 30 and July 11, and numerous photo¬ 
graphs were taken of the birds in various positions. (Pl. 6.) 

The nest, if we may designate as such the bare spot on which the 
egg was deposited, was placed in an open area between scattered 
shrubbery. Probably in most cases there were not more than half 
a dozen nests to an acre. It was difficult to estimate the total num¬ 
ber, as only a few could be seen from any given point. 

On the earlier trip eggs predominated, while on July 11 young 
were in evidence, some, although still in the down, being of good size. 
In the aggregate a considerable number of abandoned addled eggs 
were scattered over the rookery area. During the heat of the day 
numbers of the birds retired to the shade of the bushes, but many of 
the males remained close to their mates on the egg or young. In some 
of the more open places near shore boobies were often nesting in 
close proximity to the albatrosses. 

The albatrosses were tame, easily approached, and even easily han¬ 
dled, though after a few minutes the males usually waddled away 
with an awkward gait. The birds when first approached frequently 
elevated their “ eyebrows,” which gave them a queer expression. 

The nuptial dance was occasionally seen and differed very mate¬ 
rially in detail from that of the Laysan albatross as noted by Dr. 
Walter K. Fisher in 19Q2. 17 

The birds on the nests showed no resentment when lizards or small 
birds came within reach of them. One bird was taken to the yacht, 
and when liberated fluttered clumsily to the water, whence later it 
took wing in the direction of home. 

Except near the rookery comparatively few albatrosses were seen 
flying over the ocean. 

PUFFINUS LHEBMEfnSBI SUBALARIS Ridfwaj- 

Galapagos shearwater 

Pufltnus subalaris Ridgwat, Proc. U. S. Nat. Hus., voL 19,1897, p. 650. (Dal- 
rymple Rock, Chatham Island, Galapagos.) 

Six adult birds were obtained in the Galapagos Islands as follows: 
Tower Island, June 15 and 16, 1929, two males and one female; 

w TJ. 8. Fish Commission Bull., 1906, toL 23, for 1903, pt. 3, p. 787 (p. 19 of extract— 
Birds of Laysan and the Leeward Islands, Hawaiian group—1903). 
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Daphne Island, June 23, male; Hood Island, July 1, two females. 
Allocation of this bird as a race of Pujfinus Ihenninieri is in accord¬ 
ance with the recent review of Murphy. 18 

This shearwater was a common species over the open water, at 
times out of sight of land, and along the nesting cliffs of all the 
islands of the Galapagos group that were visited. The majority of 
the specimens collected were taken in the vicinity of their nesting 
places. 

When they were returning to their nesting crevices they often 
seemed to have difficulty in flying into the hole, and would circle 
around and make half a dozen attempts before succeeding. When 
small fish fry are driven to the surface by bonitos or other preda¬ 
cious fish, this shearwater often joins with the noddy tern in secur¬ 
ing the smaller individuals. When the shoal is large they will 
alight at times on the surface and take the fish as they pass by. 

The flight of this species is characteristic and resembles that of 
a swift more than it does that of its longer-winged relatives. 

PTERODROMA PHAEOPYGIA (Salvin) 

Dark-rumped petrel 

OEetrelata phaeopygia Salvin, Trans. ZooL Soc. London, vol. 9, 1878, p. 
607, pi. 88, fig. 1. (Chatham Island, Galapagos Archipelago.) 

Two females came aboard ship at Academy Bay, Indefatigable 
Island, in the Galapagos, on the night of June 8, 1929. These 
birds appear to be fully adult. 

Mathews, 1 ? following Rothschild,* 0 has recently revived OEstrehta 
sandwickensis, described by Ridgway from Hawaii, as a subspecies 
of P. phaeopygia , for which there may be reason. With four skins 
of phaeopygia at hand, including two from the coast of Ecuador 
in addition to the two listed above from the Galapagos, there is no 
close approach to the type of sandwicheneis in small size of bill. 
The latter does not show light edgings on the feathers of the back, 
present in the four phaeopygia , although this lack is perhaps due 
to wear. The question is one that should be checked with additional 
material. 21 

The two females from the collections of the Pinchot expedition 
measure as follows: 

Wing, 293.0-295.0; tail, 134.0-150.0; culmen from base, 33.3-34.0; 
tarsus, 37.3-38.3 mm. 


18 Amer. Mns. Nov., No. 276, Sept. 8, 1927, pp. 7-8. 

" Syfift. Av. Anstr., pt. 1, 1927, p. 120. 

»Av. Laysan, pt. 3, 1900, pp. 289-290. 

a In this connection see Ridgway, Proc. U. S. Nat. Mns., vol. 19, 1897, pp. 648-650. 
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This petrel was first seen near Indefatigable Island June 21, dur¬ 
ing some rough weather, and later was observed almost daily. It 
seemed to frequent the open stretches more often than the Galapagos 
shearwater, though at times the two species were found together. 
Only on a few occasions did they come near enough to the yacht to 
be taken, and then only when it was impracticable to retrieve speci¬ 
mens. One evening when we were returning to anchorage from 
Daphne Island several hundred were seen in a rather dense, hovering 
group near Eden Island, where evidently they were feeding among 
a large shoal of small fish. On July 7, while en route to Academy 
Bay, Indefatigable Island, from Chatham Island, numbers were 
continually seen, both flying and sitting on the surface of the water. 
Numbers came within easy range and would have been taken had it 
been practicable to pick them up. Fortunately, through the kindness 
of Seaman LeMert [Mills, two that flew aboard that night were saved 
and made into specimens. 

The last one of these petrels was seen on August 30, several hun¬ 
dred miles west of the Galapagos group. 

OCEANODROMA CASTRO CBYPTOLEUCURA (Bldgway) 

Hawaiian fork-tailed petrel 

Oymochorea oryptoleucura Bidgway, Proc. U. S. Nat. Mas., voL 4, March 29, 
1882, p. 837. (Walmea, Kaul, Hawaiian Islands.) 

A male was secured at the Hood Island anchorage, Galapagos 
Islands, July 11,1929. 

Comparison of a small series of these petrels shows two races, one 
for the Atlantic area and one for the Pacific, as indicated by 
Mathews, 21 of which the latter, bearing the name ctyptoleuowra, 
ranges from the Galapagos to the Hawaiian Islands. It is distin¬ 
guished from 0. o. castro by somewhat more sooty coloration and 
slightly smaller size. The male from Hood Island measures as 
follows: Wing, 155.0; tail, 69.2; culmen from base, 15.0; tarsus, 
21.2 mm. 

Although stormy petrels were in evidence daily, the specimen that 
came aboard at Hood Island was the only one of this kind noted. 
Without long field experience with these birds, it is very difficult, 
except under unusually favorable conditions, to identify the species 
until they come to hand. While they are rising and dipping oyer 
the surface in unison with the motion of the waves, it is often im¬ 
possible to see even such marked characters as the extended feet of 
the Wilson type. It is more than probable that we saw Eydrobates 
tethys, a Galapagos species, without recognizing it. 

■ Syst A.v. Anstr., pt 1, June IS, 1827, p. 108. 
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INDEFATIGABLE ISLAND, GALAPAGOS GROUP 
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Man-o’-War Bird. Toaer island, Galapagos group 



















AST. 10 BIRDS OP PINCHOT EXPEDITION—EISHER AND WETMOEE 29 
OCEANTCES GRACILIS GALAPAGOENSXS Dove 

Galapagos petrel 

Oceanites gracilis galapagoensis P. R. Lowe, Ball. Brit. Om. Club, voL 41, 
July 5,1921, p. 140. (Charles Island, Galapagos.) 

Four females were obtained in tbe Galapagos, two on Indefati¬ 
gable Island, June 22,1929, one at Charles Island, the type locality, 
June 28, and one at Yarborough Island, August 25. These speci¬ 
mens, the first of this race to come to the National Museum, bear 
out the characters attributed to this form in the original description, 
for when compared with skins from Peru the birds of the Galapagos 
are distinctly larger, in addition to being paler, more grayish below. 
In the series at hand the latter seem also to be more extensively 
white below, an appearance due perhaps to their slightly larger 
size. Following are measurements of these four: Wing, 129.2,131.3, 
131.6, 134.2; tail, 55.5, 56.8, 54.7, 61.1; culmen from base, 10.5, 10.8, 
10.3,10.5; tarsus, 30.2, 30.2, 30.6, 32.0 mm. 

As more material of this species was secured, the question arises 
as to whether it is a commoner form than other stormy petrels, or 
whether the larger number taken was due merely to better oppor¬ 
tunities for collecting. At Indefatigable Island quite a number 
came within long range astern, feeding on drift scrap from the 
yacht, and two were secured. 

PHAETHON AETHEREUS Linnaeus 

Red-billed tropic-bird 

Phaethon aethereus Linnaeus, Syst. Nat., eel. 10, yoI. 1,1768, p. 134. (Ascen¬ 
sion Island, South Atlantic.) 

On Hood Island, in the Galapagos, Gifford Pinchot secured an 
adult bird and a downy young only a few days old on July 1,1929. 
The young bird is light gray above and white below. 

Single individuals, or pairs of this tropic-bird, often were seen 
flying over the ocean, but rarely came near the yacht. On Hood 
Island a number bred in a low-lying cliff. Mr. Pinchot had a hard 
climb in securing the adult and young above mentioned. Another 
fine adult killed July 11 at Hood Island fell out of reach in the 
sea and drifted off shore on a strong ebb tide. 

PHAETHON LEPTURUS DOROTHEAS Mathews 

White-tailed tropic-bird 

Phaethon lepturus dorotheae Mathews, Austr. Av. Bee, voL 2, August 2,1913, 
p. 7. (Near Cairns,’* Queensland, Australia.) 

A juvenile bird not quite on the wing was collected by Gifford 
Pinchot at the island of Fatuhiva in the Marquesas, September 


38 See Mathews, Birds Austr., vol. 4, pt. 3, June 23, 1915, p. 311. 
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17,1929. It has the upper surface heavily barred with black and a 
black spot at the tips of the elongating central rectrices. It is allo¬ 
cated to subspecies after Mathews without critical comparison of 
adult skins. 

Adults often were seen flying about their high nesting crags or 
far out over the water, but none was observed near enough to dis¬ 
tinguish the markings. 

PELECAMJS OCCIDENTALIS OCCIDENTALS LSnnaena 

Brown pelican 

Pelecanus omcrotalm ocoidentalis Linnaeus, Syst. Nat., ed. 12, voL 1, 1766, 
p. 215. (West Indies.) 

Pelicans were abundant about Panama Bay, and as we passed out 
to the Pacific on June 1 almost every pile was decorated with one of 
these birds. 

On the evening of July 17 on our return, many flocks containing 
from 10 to 50 individuals were seen flying toward a roosting place in 
the vicinity of Taboga Island. Some of these flocks passed just over 
the yacht and gave a good opportunity for silhouette photographs. 

Around the shores and bays of the Galapagos group pelicans were 
common, and their clumsy but effective dive in pursuit of fish, re¬ 
minding one of a keg falling overboard, was often heard or seen. 
At Tower Island, as we were approaching shore, a pelican almost 
alighted on Mr. Pinchot’s head, as he stood amidships directing the 
course. These birds were found breeding among the mangroves on 
Indefatigable Island, June 24. 

Pelicans were common also about Cocos Island. As no specimens 
were taken it is not certain whether they were the present form or 
the more northern California brown pelican. 

SOLA LEUCOGASTEA PLOTUS (Footer) 

Brown booby 

Pelecanus plot us Fonsmt, Desc. Anim., 1844, p. 278. (Near New Caledonia.) 

An adult female taken on Cocos Island, June 5, 1929, by A. K. 
Fisher, resembles birds from Polynesian localities in being distinctly 
darker above than specimens from the West Indies. 

This species was common at Wafer Bay, Cocos Island, where un¬ 
doubtedly a colony was nesting. At almost any time of day 50 or 
more birds were to be seen diving after their prey. They were seen 
also on the Chatham Bay side of the island, but were not so common 
there as the red-footed booby. 

The species was observed at Tower Island in large numbers, and as 
individuals in other parts of the Galapagos group. 
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SOLA PISCATOR (Itonaem) 

Red-footed booby 

Pelecanus piscator Linnaeus, Syst Nat., ed. 10, vol. 1, 1758, p. 134. (Java 
Seas.) 

A female in immature dress was taken on Cocos Island, June 5, 
1929, by A. K. Fisher. No attempt is made here to distinguish sub¬ 
species in this bird. 

Large numbers of this species in the so-called immature plumage 
were breeding on the islet Nuez at Cocos Island during the first week 
in June. If this is the true red-footed species in which the plumage 
of the adult is mainly creamy-white, with primaries blackish-brown, 
it is hard to understand why there were not at least a few adult- 
plumaged birds among the hundreds in immature dress which breed 
at this point. So far as memory goes, not a bird in adult plumage 
was seen during our entire stay in that vicinity. The species was 
often common about the yacht, and a few individuals came aboard 
at night. 

SULA NEBOUXn Milne-Edw«rdi 

Blue-footed booby 

Sula nebouxii Milne-Edwabds, Ann. Set Nat. (ZooL), s6r. 0, voL 13, art 4, 
1882, p. 37, pL 14. (Pacific coast of America—probably Chile.) 

A male was obtained at Indefatigable Island in the Galapagos, 
June 24, 1929. 

In the Galapagos group this species was seen daily, usually singly, 
in pairs, or in small groups, never in large masses like the brown 
and red-footed boobies. One never tires of watching this and 
other species of the family diving for fish. With wings tightly 
pressed against the body the birds descend at an angle of 45 s like 
a projectile, often from considerable heights, striking the water 
with a thud and reappearing at the surface 8 or 10 feet beyond as 
if following a parabolic curve. One afternoon at Wreck Bay, 
Chatham Island, five boobies of this species gave a fine exhibition, 
descending in almost perfect alignment to strike the water and 
reappear together. After a moment’s rest they arose in a half 
spiral to regain position for another onslaught on their prey. This 
maneuvering over a rather restricted area was kept up for fully 
half an hour. 

One of the natives on Chatham Island had a booby which he 
was carrying home for food, and we understand that these birds 
are considered quite a delicacy. 
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SOLA VABIEGATA (Tachadi) 

Peruvian booby 

Dyiporus variegatus Tschttdi, Arch. Naturg., 1843, p. 390. (“In littoribus 
et insulis Oceani pacific!.”) 

A female in adult plumage was obtained on Tower Island in the 
Galapagos -Archipelago June 14,1929. 

This species, first seen at Tower Island, was found later to be 
quite common about Indefatigable, Daphne, Chatham, and Hood 
Islands. It is a fine-appearing bird and suggests the gannet more 
than the booby type. 

NANNOPTERUM HABBISI (Rothschild) 

Flightless cormorant 

PMlaorocorax h arris i Both s child, Bull. Brit. Om. Club, vol. 7, May 25, 
1898, p. liL (Narborough Island, Galapagos Archipelago.) 

Two males and three females were obtained at Narborough Island 
in the Galapagos August 25, 1929, two being preserved as skeletons 
and the others as skins. Doctor Fisher found that two males weighed 
9 pounds each, and two females 6 pounds each, a surprising sexual 
difference in bulk. 

Two sets of two eggs each were obtained by Mr. Pinchot on the 
same date from rather large nests made compactly of seaweed. One 
had been abandoned. The eggs are pale glaucous-blue, this color 
being entirely concealed and covered by a chalky-white deposit over 
the entire shell, so that the underlying color may be seen only by 
chipping this cover layer away. The eggs are much nest-stained. 
The two sets measure as follows: 65.1 by 41.8 and 69.4 by 41.2; 65.9 
by 42.5 and 70.2 by 42.7 mm. These figures agree with those given 
by Bothschild and Hartert. 5 * 

On August 25 after crossing in the launch from Tagus Cove, Albe¬ 
marle Island, to Narborough Island, we almost immediately ran 
across five of these cormorants on a rocky point some 8 feet above 
the water. After photographs were taken, specimens were secured. 
The birds are very tame and seem little affected by approach either 
on land or on the water. As we scouted along shore quite a number 
were seen both on the rocks and in the water. When moving they 
jump with both feet together and body erect much as a small child 
will do while descending steps. They are expert swimmers, and 
often hunt or follow their prey for 50 yards or more under water 
before coming to.the surface. 

When we returned to Tagus Cove anchorage, a number of pairs 
were found breeding on a low shelf of rock. The nests were com- 


Not. Zool., vol. 9 t July, 1902, p, 409, 
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pact and made of fine drift seaweed. An interesting question is why 
this species is so unevenly restricted when so many suitable, widely 
separated places exist; also why, with the exception of this small 
colony, no cormorants were seen between Panama and the entrance 
of San Francisco Bay on our long T,500-mile trip through the South 
Seas. 

FEEGATA MAGNIFICENS Mathew* 

Frigate bird, inan-o’-war bird 

Fregata minor magnificens Mathews, Austr. Av. Bee., vol. 2, December 10, 
1014, p. 120. (Barrington Island, Galapagos Archipelago.) 

A male and a female taken on Cocos Island June 5,1929, by A. K. 
Fisher, are immature birds, with the head, neck, and upper breast 
suffused with brown. The light wing bar in both is pale, and stands 
out in marked contrast to the darker feathers of the wing. 

Some form of this bird of wonderful flight was seen at every 
island encountered between Cocos Island and Tahiti. 

They would often follow the yacht, soar above it, or even alight 
on its higher rigging, and on occasion it was feared they might injure 
the radio outfit by alighting on it. At Tower Island, every morn¬ 
ing 50 or more females would leave the males to attend to the nests 
and would fly out to the vessel to circle about in graceful curves for 
a time and then return to the island. At the nesting colony oh 
Tower Island (pi. 6), the birds were easily approached, and after 
a few preliminary half-hearted thrusts at the intruder, would 
allow themselves to be stroked with the hand. On one occasion a 
male, in his first excitement at being approached, disgorged some 
fish that he evidently had taken from boobies. In feeding habits 
they have two very dissimilar methods of procuring food, namely, 
as robbers and as scavengers. As pirates they rob other birds of 
fish just captured, and as scavengers they pick morsels from the 
ocean surface. When taking food from the water the wing tips 
are thrown upward with wonderful grace as the bird poises for a 
moment, while reaching downward with extended neck. The booby 
appears to be the most frequent victim upon which these great birds 
practice piracy. When boobies find shoals of fish and are feeding in 
numbers, the man-o’-war birds are sure to be hovering near to secure 
their unjust share of the chase. Some individual boobies seem to 
have acquired prudence, and after catching fish, remain on the 
surface long enough to be forgotten by their persecutors before tak¬ 
ing wing to resume their pursuit of food. The man-o’-war bird also 
robs the noddy, and at times pursues the little stormy petrel. The 
question is whether the petrel also would be devoured if the man-o’- 
war should catch up with it. 

51730—31-3 
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This bird does not seem to be able to carry anything weighty in 
its beak. It has been seen to pick up and let fall objects that would 
give gulls little trouble to carry. Near Chatham Island one picked 
up a small object and let it fall a dozen times before becoming 
discouraged and abandoning it. 

There seems to have been a great mortality among the man-o’-war 
birds, for in all the nesting places visited many skeletons were found 
on the nests or on the ground underneath. No evidence of such 
marked mortality was found among boobies and other species 
nesting in the vicinity. 

ARBEA HEBODIAS COGNATA Bangs 

4 

Galapagos blue heron 

Ardea herodias cognata Bangs, Proc. New England Zo81. Club, vol. 8 . 
February 6, 1903, p. 100. (Indefatigable Island, Galapagos Islands.) 

Great blue herons were seen at Tower and Indefatigable Islands, 
and at Postoffice Bay, Charles Island, at a lagoon, one allowed itself 
to be approached to within 10 feet, when it flew and alighted again a 
short distance away. With their formidable bills these great birds 
have probably trained the dogs and cats which roam the islands 
to have proper respect for them. 

CASMERODIUS ALBTJS EGRETTA (GmeUn) 

American egret 

Ardea egretta GitEUCN, Syst. Nat., voL 1, pt. 2, 1789, p. 629. (Cayenne.) 

One was reported seen on Tower Island, June 15! None was 
found on Albemarle Island where it has been stated they have bred. 

BEMIGRETTA SACRA SACRA (GmeUn) 

Beef heron 

Ardea sacra Gwet.tn, Syst. Nat., vol. 1, pt. 2, 1789, p. 640. (Tahiti.) 

A female collected at Eiao in the Marquesas Islands on September 
28, 1929, is entirely in dark plumage except for the white throat. 

This species was found sparingly in the Marquesas and Tuamotu 
group. On Fatuhiva, one was seen well back among the hills along 
a stream, while the one secured at Eiao was feeding on the outlying 
tide rocks. No individual in the white phase of plumage was 
observed. Although noted about at sunset its pemoctalian traits 
were not as marked as in our night heron. At Toau, Tuamotu 
Island, as we passed a cabin, a tame one of this species was per¬ 
sistent in its attempt to follow us. Mild discipline had no effect 
on it, so the owner laughingly had to pick it up and carry it home. 
The native name was “ gay-too-sir.” Later this bird was seen in the 
cabin associated with the children, and on the outside with chickens 
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that displayed due respect for it. A. pig that ill advisedly planned 
to appropriate a piece of food ■which the bird was eating had a rapid 
change of heart, evinced by his quick retreat, sudden squeal, and the 
shaking of his head. 

BUTORIDES VIRESCENS HTPERNOTTUS Oberholser 
Panama green heron 

Butorides vireacens hypemotius Oberholseb, Proc. U. S. Nat. Mus., voL 42, 
August 29,1912, p. 549. (Rio Indio, near Gatun, Canal Zone.) 

An adult male taken on Cocos Island June 6,1929, by A. K. Fisher 
agrees with hypemotius in size but is slightly lighter on the abdo¬ 
men that our series of that bird. As the skins of the Central 
American bird seen are somewhat stained by grease it appears that 
the difference noted is probably adventitious. Gifford 2 ® observed 
that the green heron was found in small numbers on Cocos Island in 
September, 1905, and recorded that in size his specimens are smaller 
than those of California ( B . v. anthonyi). The present specimen 
bears out this statement and indicates that the bird is the Panaman¬ 
ian form, which ranges from central Costa Rica through the Canal 
Zone to Colombia. The skin in hand has the following measure¬ 
ments : Wing, 171.5; tail, 62.3; exposed culrnen, 58.9; tarsus, 51.1 mm. 
The claws are worn blunt at the ends, indicating probably that the 
bird walked about much on stones. 

Two individuals only of this heron were seen at Cocos Island. 
One at Chatham Bay flew up from the small bowlders at the mouth 
of a stream where it crossed the beach, before the boat landed. After 
we reached shore we looked for it but it could not be found, nor was 
it seen on subsequent trips. The specimen secured at Wafer Bay 
was taken in a swampy tract a short distance back from the beach. 
It evidently had been feeding recently as its gullet contained three 
good-sized fish ( Sioydium ). 

BUTORIDES SUNDEVALLI Sharpe 

Galapagos heron 

Butorides sundevalH Shaepe, Cat. Birds Brit. Mus., voL 26, 1898, p. 185. 
(James Island, Galapagos Archipelago.) 

Two specimens were taken in the Galapagos, an immature male 
at Tower Island June 14,1929, and an adult female at Duncan Island 
June 26. The young bird is quite distinctly streaked below. 

The Galapagos heron was seen almost daily along the low lava 
reefs or at the edges of tide pools, where it was so tame it could 
easily be approached. The specimen from Duncan Island was taken 
by LeMert S. Mills, an active young seaman, who caught it as he 
landed from a skiff. 

®Proe. California Acad. Sol, vol. 2, Aug. 11, 1913, pp. 65, 66. ' 
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One morning on Indefatigable Island while we were on a beach, 
Seaman Ralph Nelson began to break up a crab {Grapsus) with a 
staff, to ascertain whether it contained edible meat. A Galapagos 
heron had been feeding among the rocks, and had paid no apparent 
attention to us, but when it saw the crab being broken the bird came 
running up to where we were standing. To find out what it would 
do, we quietly backed off, when the bird immediately approached the 
crab, looked it over without touching it, and then, satisfied, walked 
back to its feeding-ground. When the pounding of the crab was 
resumed, the heron raced back again, this time stopping between 
us only a foot or two away. First it would look at the crab and then 
up at our faces as if asking what all this affair was about. Its 
bewildered expression was very amusing. 

NYCTANASSA VIOLACEA PAUPER (Sclater and Salvia) 

Galapagos night heron 

Nyotioorm pauper Sclaxeb and Salvin, Proc. Zool. Soc. London, 1870, p. 327. 
(Indefatigable Island, Galapagos Archipelago.) 

Four specimens were collected in the Galapagos, two immature 
females at Tower Island June 14 and 16, 1929, an adult male at 
Daphne Island June 23, and an immature male at Tagus Cove on 
Indefatigable Island August 25. These are all 1 appreciably darker 
than the typical form and seem to be easily separable as a distinct 
race. 

This was not an uncommon species on all of the Galapagos Islands 
visited by us, the immature birds being much in evidence. On Tower 
Island a certain adult, when approached, reminded one of a road- 
runner as it ran into a thick clump of shrubbery, whence it would not 
flush. 

PHOENICOPTERUS RUBER Linnaeus 

Flamingo 

Phoenioopterus ruber Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 139. 
(Jamaica, Cuba, and Bahamas.) 

Although reported by natives, the only one seen was a young bird 
in a dooryard at Villamiel, Albemarle Island, which recently had 
been captured not far distant. 

DAFILA GALAPAGENSIS (Rldcway) 

Galapagos pintail 

Poecilonetta galapagensis Bidgwat, Proc. U. S. Nat. Mus., vol. 12, February 
5,1890, p. 115. (Charles Island, Galapagos Archipelago.) 

On June 24 one of these ducks was seen at close range on a lagoon 
on Indefatigable Island. A few flying birds were reported by 
members of the party from time to time, but this was the only one 
near enough to show any pattern. 
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INDEFATIGABLE ISLAND. GALAPAGOS GROUP 



Photograph by A. K. Fisher 

Galapagos Hawk at nest, Seymour island 
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The “Mary Pinchot” in Hareor. Bay of Virgins, fatuhiva. Mar¬ 
quesas ISLANDS 
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BTITEO GALAPAGOENSIS (Gould) 

Galapagos hawk 

Polyborus galapagoensis Gotjxjb, Proc. Zool. Soc. London, October 3, 1837, 
p. 9. (Galapagos Islands.) 

This interesting hawk, the only species of its family known to 
inhabit the Galapagos group, was seen on all the larger islands 
visited except Tower Island, where very likely it simply escaped 
notice. In size and in other respects it suggests our broad-winged 
hawk. Its nests were found on Seymour, Indefatigable, and Hood 
Islands, and at this season were empty except for an addled egg 
found on Seymour. The nests were placed on lava outcrops and on 
account of their size and elevation could be seen at a considerable 
distance. (PL 7.) They were at least 3% feet in diameter and 
about the same in height, much like a welhformed haycock but 
not so rounded on top. The mass was made up of tree branches, bits 
of weed stalks, and other rubbish, with finer material on top, bearing 
a shallow depression. As the birds were seen on and in the vicinity 
of the nests at frequent intervals, it is likely that the breeding season 
was approaching. 

Polyandry, at least among North American birds of prey, seems 
to be unknown. It was of great interest, therefore, to find a female 
of the Galapagos hawk receiving sexual advances from two males. 
A female and two males were seen quite frequently about a nest on 
Seymour Island or flying in sight of one another in search of food. 
On June 20 all three birds were present in the vicinity of the nest, 
the female sitting on one of the larger trees, 35 to 40 yards distant. 
While the observer was quietly stationed near the nest, one of the 
males flew and alighted on the limb close to the female. Almost 
immediately they began their courtship and sexual union soon was 
accomplished. The male then flew and alighted near the observer, 
while almost immediately his place at the side of the female was 
taken by the second male. Very soon his mating advances were 
received as had been those of his predecessor and their connubial 
relations were completed. There was no indication of jealousy on 
the part of either male, and the birds departed at different times but 
flew in the same general direction. 

These hawks were very tame and showed no fear when approached 
within a few feet. They were photographed in both still and mov¬ 
ing pictures, and the operator stood not over a yard away. Once to 
induce a hawk to leave a tree and go to its nest to be photographed, 
it was necessary to climb the tree and push the hawk off the limb 
by placing the muzzle of a gun against its underparts. On Hood 
Island, Doctor Mathewson fed lizards to a hawk by presenting 
them attached to a short stick. When the hawk had difficulty in 
detaching the preferred morsel with its beak it used its foot sue- 
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cessfully. On Indefatigable Island one of these hawks was seen to 
drop on prey and almost immediately arise with a lizard in its 
talons. Chief Engineer Christenson killed a hawk with a rifle, and 
its stomach contained the remains of a dove. This would seem to 
be unusual, because birds, even the ground finches, showed little 
fear of the hawks. 

PANDION HAUA&TUS CAEOLINENSIS (Omelta) 

Osprey 

Falco carolinenais Gmelin, Syst. Nat, vol. 1, pt. 1, 1788, p. 203. (Carolina.) 
An osprey was seen on several occasions at Wafer Bay, Cocos 
Island, June 5-10, as it flew back and forth over the water. 

GALLUS GALLUS (Linnaeus) 

Jungle fowl 

Phasianus gallics Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 158. (Pulau 
Condor, off mouth of Mekong River.) 

An adult female and a chick in the down were secured on Uahuka 
in the Marquesas, September 23, 1929. The chick, with only a trace 
of the juvenal plumage appearing at the sides of the breast, has the 
wings developed so that the tips of the primaries in the made-up 
skin extend beyond the tail. The wing feathers are firm and strong 
and the bird quite evidently was able to fly. 

This species, which was introduced into the Marquesas Islands 
in the early days, has spread and become feral in the wilder parts. 
It seemed strange to hear the cock crowing in localities far from 
human habitation. The jungle fowl is hunted by the natives and has 
become somewhat wary. 

HAEMATOPUS PALLIATUS GALAPAGENSIS Bidewar 

Galapagos oystereatcher 

Haematopus galapagensis Ridgway, Auk, 1886, p. 331. (Chatham Island, 
Galapagos Archipelago.) 

A male was taken at Indefatigable Island in the Galapagos, June 
20, 1929. 

Anywhere on the islands of the Galapagos group where there 
are low-lying reefs uncovered by the tide, we were almost sure to 
run across one or two to half a dozen of these interesting birds. 
With a little caution it was possible to walk among a group of 
oystercatchers, the lack of fear making them very different from 
their wary relatives on our Atlantic seaboard. Unless one tried to 
get within a few feet of them little attention was paid to the oncomer, 
as they busied themselves in procuring food from the reefs recently 
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uncovered by the ebbing tide. At times a bird would stand motion¬ 
less on one foot for many minutes as if to rest, and it was sur¬ 
prising to note how inconspicuous they often were, especially when 
little sand pockets occurred among the dark masses of rock. The 
dark upperparts and light underparts blended so perfectly with 
the shore-line landscape that the outline of the bird was lost until 
possibly the red bill betrayed them. 

CHARADRIUS SEMIPALMATUS Bonaparte 

Semipalmated plover 

Charadrius semipalmatus Bonaparte, Joum. Acad. Nat. Sci. Philadelphia, 
vol. 5,1825, p. 98. (Coast of New Jersey.) 

A female taken at Wafer Bay, Cocos Island, June 5, 1929, marks 
another migrant species nesting in the north that does not seem to 
have been recorded previously from this island. 

Mr. Cleaves reported seeing this plover with the black-bellied 
plover on Indefatigable Island, June 17, the only record other than 
the specimen taken on Cocos Island. 

PLUVIAXJS DOMINICU9 FULVUS (Gmelin) 

Pacific golden plover 

Charadrius fulvus Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 687. (Tahiti.) 

A female was collected on Eiao in the Marquesas group, Sep¬ 
tember 28,1929. 

Eiao Island is an elevated table-land with parts of its sides made 
up of almost perpendicular walls over 2,000 feet high. The escarp¬ 
ment has been broken down in some places, one of which bears a 
steep trail leading up to the summit. The top is an interesting, 
rolling plateau, cut in places by broad but rather shallow valleys, 
and bearing here and there clumps of woodland. On the open knolls 
and slopes where the introduced sheep had closely trimmed the 
turf we flushed a flock of 15 or more golden plovers and an occa¬ 
sional tattler which seemed much out of place. This open stretch 
of several hundred acres uniformly showed shorebird droppings, 
which would seem to indicate that a large number had recently held 
rendezvous here before passing onward. 

ARENABIA INTERPRES OAHTJENSIS (Bloxham) 

Pacific turnstone 

Tringa oahuensis Bloxham, Byron’s Voy. Blonde to the Sandwich Islands, 
1826 (pnbl. February 20,1827), p. 251. (Hawaiian Islands.) 

Two specimens, male and female, were obtained on Tower Island 
in the Galapagos June 15, 1929. Both are in worn winter dress, the 
male showing some advance toward breeding plumage about the head. 
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In addition to those taken on Tower Island, five turnstones were 
seen on a dry slough on Seymour Island June 21; four on a reef at 
Daphne Island June 23; and three on Hood Island on July 1. 

NUMENIUS HUDSONICUS Latham 
Hudsonian curlew 

Numenws hudsonicus Latham, Index Orn., vol. 2,1790, p. 712. (Hudson Bay.) 
Two of these curlews, with five turnstones, seen June 21 on a dry 
lagoon on Seymour Island, were the only ones observed during the 
trip. 

HETEROSCELUS INCANUS (Gmelin) 

Wandering tattler 

Scolopm incmus Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 668. (Eimeo, or 
Moorea, Island, Society group, and Palmerston Island, Pacific Ocean.) 

A male was taken at Wafer Bay on Cocos Island June 5, 1929, by 
A. K. Fisher. This specimen is in winter dress at a time when its 
companions in Alaska are beginning to nest and so would seem to 
represent an abnormal individual that had lacked physiological incen¬ 
tive for the northward migration. 

Snodgrass and Heller 28 record one as seen in Chatham Bay, Cocos 
Island, in July. This species was found again in fall in the Mar¬ 
quesas, where an adult male, still partially in breeding dress, was 
taken on Uahuka September 19, and an adult and an immature bird 
were shot on Eiao September 28. 

The wandering tattler was noted in the Galapagos Islands at Inde¬ 
fatigable Island, at Daphne June 23, and at Hood Island July 1. 
At Eiao Island of the Marquesas group it seemed very odd to find 
individuals on the high, dry plateau at an altitude of over 2,000 feet, 
and others on the low reefs on the shore of the island. In the 
Tuamotu Islands this species was seen at Takaroa October 1, and at 
Toau October 4. On this latter atoll it also was found at little ponds 
away from the shore where in action and flight it suggested the 
solitary sandpiper. 

PISOBIA FUSCICOLLJS (VieUlot) 

Wliite-rumped sandpiper 

Tringa fusefooUia Vieitxot, Nouv. Diet. Hist. Nat., voL 34, 1819, p. 461. 
(Paraguay.) 

A female taken at Wafer Bay, Cocos Island, June 5, 1929, is in 
breeding plumage. The date is late for occurrence of this migrant. 

* Proc. Washington Acad. Scl., voL 4, Sept. 30, 1902, pp. 511-4512. 
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The specimens collected of the wandering tattler, semiplanted 
plover, and this species were found feeding on the bare flats at low 
ebb at Wafer Bay. 

HIMANTOPUS MEXICANTJS (Mfiller) 

Black-necked stilt 

Charadrius mexicanus Muller, Natnrsyst. Snppl., 1776, p. 117. (Mexico.) 

A black-necked stilt, with its young, was seen on a beach on Inde¬ 
fatigable Island June 17-20. 

PHALAROPUS FULICARIUS (Linnaeus) 

Red phalarope 

Tringa fulicaria Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 148. (Hudson 
Bay.) 

A female molting from nuptial to first fall plumage taken at 
Narborough Island August 25, 1929, is apparently the first record 
of the species for the Galapagos. According to Bent, 27 the fall mi¬ 
gration of the red phalarope begins off the coast of California in 
July or early August, so that the date of taking of the present speci¬ 
men would seem to be usual. 

When we were sailing between Albemarle and Narborough Islands 
the water was very smooth, and among other things we saw large 
numbers of phalaropes for the first and only time. Mr. Cleaves esti¬ 
mated that the total was not far from 2,000. Later in the day while 
we were in the launch, one of these birds was secured, and identifi¬ 
cation made sure. 

LARUS FULIGINOSUS Gould 
Sooty gull 

Larus fuliginosus Gould, Zool. Voy. Beagle, pt. 3, Birds, March, 1841, p. 141. 
(James Island, Galapagos Archipelago.) 

A male was secured at Tower Island June 14,1929. 

This gull was seen at every island we visited in the Galapagos 
group. It was common, associated with the fork-tailed gull, along 
the rocky ledges, it was grouped in numbers on the sandy beaches, 
and it often visited the vessel, especially when food refuse was be¬ 
ing thrown overboard. At Tower Island two or three dozen congre¬ 
gated on the beach where a manta was being dissected, and fed with 
great relish on the discarded scraps. 

The general appearance of this species, together with its manner 
of flight, its close grouping on the beaches when at rest, and method 
of feeding, continually brings to mind Heermann’s gull, which it 


”V. S. Nat. Mas. Ball. 142, 1927, p. 18. 
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resembles quite closely. It was not so tame as the fork-tailed gull 
and did not give the same opportunity for photographic work. At 
Villamiel, Albemarle Island, where the buildings are near the beach 
which lies behind the reefs, the gulls use the tops of the homes as 
resting and lounging places, a habit so common among the relatives 
at northern seaports. 

This colony of gulls seemed to have adopted a new and rather 
effective method of procuring food with little effort to themselves. 
The shallow stretch of water that lies between the beach and the 
reefs is used by a number of pelicans for fishing purposes. While 
watching their awkward but effective diving we were surprised and 
amused to see hovering gulls alight on the heads of the pelicans that 
had made successful catches. For some reason, in a few moments 
the pelican opened its mouth, when the gull adroitly removed a 
portion of the catch and flew away with it. During half an hour 
several gulls were seen to perform this trick. This was not observed 
elsewhere. 

CEEAGKTJS FURCATUS (Neboux) 

Pork-tailed gull 

Lams furcatus Neboux, Zool. Voy. Venus, Atlas, 1842, pi. 10. (“ Monterey,” 

California.) 

A male was taken at Tower Island, June 14,1929. 

The type locality of Monterey assigned to this species is probably 
erroneous. The species was described from the collections obtained 
on the voyage of the Venus, and it is suggested that the bird was 
obtained while the ship was en route from the Galapagos to Cali¬ 
fornia. 

To those who have lived where gulls are numerous both as to 
individuals and as to species, and where perplexing immature plum¬ 
ages are often confusing, a vague feeling of disappointment comes 
as they sail a sea without gulls. When we left Panama behind, gulls 
faded away astern and we saw no more until we were approaching 
Tower Island of the Galapagos group. We still were several hours 
away when a pair of beautiful fork-tailed gulls met the yacht, circled 
around it several times, and then started on their return as if to 
pilot us to the island. When we sailed to the westward from the 
Galapagos not another gull was seen over the stretch of 7,000 miles 
traveled, until we were within a few hours of the journey’s end, when 
gulls began to come out to us, as the Farallons, off Golden Gate, 
became visible through the haze. 

The fork-tailed gull was seen at all of the Galapagos Islands 
visited, and whenever rocky ledges were approached they appeared 
in numbers usually associated with the sooty gull, the only other 
species found in the region. 
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They were very tame and unsuspicious and showed little fear when 
approached. Mr. Cleaves, while taking moving pictures of them at 
Hood Island, was forced to push some individuals out of the field, 
as they were obstructing the foreground. When a gun was dis¬ 
charged near by they circled about for a few moments and then 
returned to their resting places. They utter rather plaintive notes, 
compared with the harsh rasping calls of their northern relatives. 
This species, with its delicately colored plumage, graceful flight, and 
interesting habits, may be considered one of the most attractive of 
the whole group. 

STERNA FUSCATA OAHUENSIS Bloxham 
Pacific sooty tern 

Sterna Oahuensis Bloxham, Byron’s Voy. Blonde to the Sandwich Islands, 
1826 (publ. Feb. 20, 1827), p. 251. (Hawaiian Islands.) 

An adult male, taken at Uahuka in the Marquesas Islands Sep¬ 
tember 24, 1929, measures as follows: Wing, 268.0; tail, 185.5; cul- 
men, 41.2; tarsus, 22.0 mm . Sooty terns from the Pacific islands, 
according to Mathews, 28 have longer “ streamers ” or outer tail 
feathers than those from the West Indies, and in the small series 
compared at this time appear to the junior author, in addition, to 
be more sooty black above. They are separated as a distinct race 
under the name given above. 

At the same island of Uahuka, two juvenile birds were taken on 
September 19 and 24, one of them about one-half grown and the 
other with wings developed to a point where it must have had the 
power of flight. 

The sooty tern was seen casually in the Galapagos, Marquesas, 
and Tuamotu groups, as individuals or small flocks now and then 
passed the yacht at some distance. When we reached Uahuka in 
the Marquesas, however, an immense colony was found on Hat 
Island—a flat-topped island of 10 acres or more in extent, with 
perpendicular walls varying in height from 15 to 30 feet above the 
ocean surface. Those who climbed to the top, with the aid of a 
rope fastened above by a native, found the birds at their nests so 
closely associated that it was difficult to walk without stepping on 
eggs or young. The birds, as they arose in great masses, made a 
deafening noise that could be heard a mile or more away. Some of 
the young, in scrambling about, frequently fall into the sea and, 
according to statements of natives, are soon eaten by groupers or 
other larger fish. In fact, the natives are said to use them as bait. 
The small one made into a specimen was picked up soon after it 
fell into the water. Almost at any time of night these terns were 
heard flying about the vessel. 


Birds Anstr., vol. 2, pt. 4, Nov. X, 1912, p. 394. 
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The rats, which were numerous on the island, destroyed eggs and 
young, and before we left, a supply of poisoned grain was scattered 
about to reduce the numbers of these rodents. 

TEALASSEUS BERGn RECTIROSTRIS (Peak) 

Crested tern 

Sterna rectirostris Peale, U. S. Expl. Exp., vol. 8,1848, p. 281. (Fiji Islands.) 
An adult male in breeding dress was obtained at Toau, in the 
Tuamotu group, October 4, 1929. The only other specimens avail¬ 
able from the Pacific area are in post-breeding dress, two in this stage 
from Makemo Island in the Tuamotus being distinctly paler above 
than this adult. The skin from Toau has the following measure¬ 
ments: Wing, 843.0; tail, 163.0; culmen, 59.0; tarsus, 28.4 mm. 

This fine tern was seen almost daily at the Tuamotu Islands, but 
not elsewhere. 

PROCELSTEUNA CERULEA CERULEA (P. D. Bennett) 

Gray noddy 

Sterna cerulea F. D. Bennett, Narr. Whaling Voy., vol. 2, 1840, p. 248. 
(Christmas Island and other low coral formations of the Pacific.) 

The two specimens taken include a male from Uahuka in the 
Marquesas, September 19, and a female from Toau in the Tuamotus, 
October 5, 1929. The bird from the Marquesas is darker than the 
other and it is possible that the two are subspecifically distinct, 
but with only limited material at hand it is not practicable at this 
time to separate them. Following are measurements: Male,- wing, 
175.0; tail, 97.0; oilmen, 27.0; tarsus, 24.7 mm. Female, wing, 175.0; 
tail, 93.8; culmen, 26.0; tarsus, 23.8 mm. 

Mathews 29 is unquestionably in error in lumping birds from 
Christmas Island, the type locality of cerulea , with those of the 
Hawaiian Islands. On turning to the original description of ceru- 
lea , we read “ plumage light blue or slate colour,” which agrees with 
the darker birds of the south but would hardly apply to the paler 
ones of the Hawaiian Islands, which have the breast nearly white. 
A skin seen in the British Museum, taken on Christmas Island “ with 
sggj” October 6, 1884, a topotype of cerulea , is closely similar to 
birds from the Marquesas, and is decidely darker than Hawaiian 
specimens. 

The specimen of this lovely little tern taken at Uahuka was col¬ 
lected some distance inland from the shore, but others were seen 

.* 61138 Anstr., vol. 2, pt 4, Nov. 1, 1912, p. 431; Syst Av. Austr., pt. 1, June 18, 
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about some steep cliffs, where they may have been breeding. Certain 
phases of their flight strongly suggest that of the nighthawk. 

At Toau the only one seen was the specimen taken. 

MEGALOPTERUS MINXJTUS MINUXUS (Boie) 

Pacific white-capped noddy 

Anous niinutus Born, Isis, 1844, p. 188. (Nova HoUandia=R&ine Island, 
Northeast Australia.*) 

Two males and a female from Toau, in the Tuamotu group, taken 
October 5 and 6,1929, measure as follows: Males, wing, 226.0, 224.0; 
tail, 117.8,115.8; culmen, 42.5, 45.3; tarsus, 20.4, 21.3 mm. Female* 
wing, 228.0; tail, 120.8; culmen, 42.6; tarsus, 21.0 mm. 

Various names are at present current for birds of this species 
from various parts of the Pacific area, some of which certainly are 
not valid. With material lacking from many of the localities con¬ 
cerned it is not practicable at this time to attempt definite revision 
of the group but as has elsewhere been stated, 31 birds from the area 
south of the Hawaiian group, Wake, Marcus, and the Caroline Islands 
apparently should be known as Megalopterus minutus mmutus 
(Boie) with a range from eastern Australia across to the Tuamotus, 
and possibly Cocos Island, since there is little evident in available 
descriptions and in the few specimens seen to distinguish geographic 
races in this region. The single bird at hand from Cocos Island, 
a female taken June 6, 1929, by A. K. Fisher, which should repre¬ 
sent the race diamesus * 2 differs from skins from the Tuamotus only 
in being faintly lighter than most, a difference so slight as to be ap¬ 
parently individual. This specimen has the following measurements: 
Wing, 230.0; tail, 123.5; culmen, 42.5; tarsus, 20.8 mm. 

ANOtfS STOLmUS PILEATUS (Scopoli) 

Pacific noddy 

Sterna pileata Scopoli ; Del. Flor. Faun. Insubr., pt. 2,1786, p. 92. (Philip¬ 
pines.) 

Two females were obtained, one at Niikuhiva in the Marquesas 
September 26, and one at Toau in the Tuamotus October 5, 1929, 
The skin from Nukuhiva has the following measurements: Wing, 
283.0; tail, 167.0; culmen, 39.6; tarsus, 23.7 mm. 

The specimen from Toau is in partial molt. The two species of 
noddies observed at Toau, Tuamotu Islands, were common and in 

80 See Mathews, Syst. Av. Austr., pt. 1, June 13, 1927, p. 146. 

* l Wetmore, Alexander, Ibis, 1925, pp. 826, 827. 

^MUsrarwus diameaua Heller and Snodgrass, Condor, 1901, p. 76. (Cocos Island.) 
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about the same numbers. In flight the two forms intermingled, but 
were readily distinguished by their size, color, and crown patch. 

ANOtfS STOLIDTJS RIDGWAYI Anthony 

Ridgway’s noddy tern 

Anous atolidus ridgwayi Anthony, Auk, 1898, p. 36. (Socorro Island, Mexico.) 
The single specimen taken on Cocos Island June 6,1929, by A. K. 
Fisher, is a bird in molt without the light crown cap. This indi¬ 
vidual is renewing the primaries. It is identified as ridgwayi in 
accordance with present usage, though no particular difference is 
noted in comparing it with skins of A. s. galapagensis from the 
Galapagos Islands, since it is as dark as the average of that race. 

ANOtfc STOLIDUS GALAPAGENSIS Sharpe 
Galapagos noddy 

Anous galapagensis Shaepe, Phil. Trans., voL 168, 1879, p. 469. (Dalrymple 
Bock, Chatham Island, Galapagos Islands.) 

A male was secured at Tower Island June 14,1929. 

When we were near islands, noddies of one form or another were 
common along the rocky ledges or out over the water, where they 
were in search of food. Often large flocks were seen milling over 
Shoals of fish, especially when bonitos or other predacious fish were 
driving small fry toward the surface. In the fading light of eve¬ 
ning or when the noddies were flying with a dark shore as a back¬ 
ground, often the only part of each bird visible was the light crown 
patch that bobbed along like a will-o’-the-wisp. 

GYGIS ALBA CANDIDA (Gmelin) 

Fairy tern, love tern 

, Sterna Candida Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 607. (Christmas 
Island, Pacific Ocean.) 

Two adult males and a nestling with wing quills just starting were 
taken on Cocos Island June 10, 1929, by A. K. Fisher. The adults 
have the following measurements: Wing, 236, 247; tail, 106.0,125.7; 
culmen, 38.1, 38.9'; tarsus, 13.9,13.4 mm. These birds seem to agree 
in range of measurement with a few skins at hand from the Tuamotu 
Islands and Tahiti, and on this basis are supposed to represent the 
form typical of the central Pacific region. 

A male taken at Toau in the Tuamotus has the following measure¬ 
ments: Wing, 240.0; tail, 119.3; culmen, 43.0; tarsus, 12.8 mm. 
Hartert 83 believes, though he did not have specimens from 
;, Gmelin’s type locality, that this form must be known as ocmdida, 

“Not. ZooL, vol. 84, Aog., 1927, pp. 19-20. 
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this nnnnfl antedating pacifica of Lesson of 1825. The name Candida 
is here used in accordance with Hartert’s suggestion. 

These graceful little terns were common and were seen flying in 
pairs among the trees high up on the island, along the beaches, or 
over the sea. Mr. Cleaves took a number of photographs of them 
at the n ftfiting place on Nuez Islet. They were common also at Wafer 
Bay. 

GYGIS MICRORHYNCHA Saunders 
Slender-billed fairy tern 

Oygis micrortiyncha Sajjtnders, Proc. Zool. Soc. London, 1876, p. 668. (Mar¬ 
quesas Islands.) 

The five skins of this fine bird obtained in the Marquesas were 
collected as follows: Male and female, Hivaoa, September 11 and 
13; female, Nukuhiva, September 25; and male and female, Eiao, 
September 27, 1929. Until recently it has been supposed that this 
distinct species, known only from the Marquesas, was found on 
Nukuhiva Island alone, but this proves not to be the case. There is 
considerable variation in size, as the following measurements indi¬ 
cate, but otherwise the birds appear similar: 


Sex 

Locality 

Wing 

Tail 

Oulraen 

Tarsus 

Male . 

Hivaoa__ 

Mm. 

206.5 

222,0 

224.0 

215,0 

216.0 

Mm. 

73.6 

90.2 

80.7 

78.2 
70.4 

Mm. 

36.5 

38.0 

Mm. 

11.5 

11.5 

12.3 

11.4 

12.5 

Do. 

Eiao. 

Female_....____ 

Hivaoa. 

Nuknhiva __ 

Do.._-_ 

37.0 

35.7 

Do. 

Eiao.. 




This little tern was common in the various islands of the Mar¬ 
quesas, especially in the higher timbered reaches. At Uahuka they 
also frequented the coconut groves, flying both above and under the 
treetops. 

COLUMBA LIVIA Gmelin 
Rock pigeon 

Colmiba domestica p Uvia Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 709. 
(South Europe”) 

A male was taken at Uahuka in the Marquesas September 21,1929. 
The pigeon is also recorded by Murphy 85 as naturalized on this 
same island, which he calls Huahuna. 

Flocks of this pigeon often were seen among the rocky cliffs in 
the interior of Uahuka, and at the little village of Omoa many fed 
along the beach or rested on the cliffs at each side of a narrow bay. 

" Type locality designated by Hartert, V8g. pal. Faun., vol. 2, Aug., 1020, p. 1465. 

■Amer. Mua. Nov., No. 115, May 29, 1924, p. 8. 
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NESOPELIA GALAPAGOENSIS GALAPAGOENSIS (Gould) 

Galapagos dove 

Zenaida Galapagoemis Gouxd, Zool. Voy. Beagle, vol. 3, Birds, 1841, p. 115, 
pi. 46. (Galapagos Archipelago.) 

Two specimens, an adult and an immature female, were taken at 
Tower Island June 14, 1929. 

This dove was common or even abundant on most of the islands 
we visited. It was scarce on Chatham Island, and was not seen on 
Charles Island, its absence or scarcity at these points probably being 
due to cats or mongrel dogs, accompaniments of civilization that are 
potent factors in the extermination of desirable wild life. 

The doves are very tame and are sure to congregate about an 
observer who is seated on the ground. Once when the senior author 
was reclining in the shade of a shrub, a dove alighted on his ele¬ 
vated knee, walked along his leg, and then mounted to the toe of his 
shoe, where it rested and preened itself. 

PTILINOPUS DUPETIXHOUAHSn DUPETITHOUAKSII (Neboux) 

Marquesan dove 

Columbia Du Petithouarsii Neroux, Rev. Zool., 1840, p. 289. (Christina 
Island=Tahuata, Marquesas Islands") 

Five skins of this dove were secured on Fatuhiva in the Marquesas 
September 14 and 17,1929. 

This dove, the native name of which is “ cook-koo,” was common at 
Fatuhiva and often was seen flying high in air. Practically all the 
specimens secured were taken from banyan trees, where the birds 
were feeding on the berries among the top branches. In such a place 
they were rather difficult to see, for after alighting they remained 
motionless except when they reached for an occasional berry and in 
so doing disturbed a leaf. 

PTILINOPUS DUPETITHOUABSU VIKIDIOB (Murphy) 

Nukuhiva dove 

Ptilopus dupeMthouarsi virldior Mubpht, Amer. Mus. Nov., No. 115, May 29, 
1924, p. 4. (Nukuhiva, Marquesas Islands.) 

Two of these doves were obtained on TJahuka September 21, and 
one on Nukuhiva September 26. This race is well marked, differing 
from typical P. d. dupetithouarsii as indicated in the original de¬ 
scription, in being distinctly greener, with a narrower, less obvious 
orange border at the sides of the pileum. 

At the time we were in the region, the banyan tree seemed to be 
the most important source of food of this dove, as it was with the 
race at Fatuhiva. 

"See Murphy, E. C., Amer. Mus. Nov., No. 115, May 29, 1924, p. 3. 
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We saw a few doves at Hivaoa in the high reaches, but as hunting 
them had made them wary, none was secured. 

PTILINOPTJS CORALENSIS Peale 
Tuamotuan dove 

Ptilinopus co7'alen$is Peale, U. S. Expl. Exp., vol. 8, 1848, p. 100. (Carlshoff 
or Aratika Island, Tuamotu group.) 

♦Five males, four adult and one immature, were taken on Toau 
Atoll October 8, 6, and 7,1929. The young bird is fully grown but 
is still in juvenal dress. 

At Toau this dove, the native name of which is “ o-oh,” was com¬ 
paratively rare, and it took a good deal of hunting to secure the 
four specimens above mentioned. It was never seen flying, but 
usually sat in a thick-foliaged, large-leafed tree, where the hunters 
slowly stalked it, aided by its occasional o-oh notes. The little 
native boys with sharp eyes and keen ears materially assisted in 
locating the birds. 


COCCTZUS FERRUGINEUS Gould 

Cocos Island cuckoo 

Coccysus ferrugineus Gould, Proc. Zool. Soc. London, 1843, p. 105. (Cocos 
Island.) 

An adult male of this cuckoo was collected at Wafer Bay, Cocos 
Island, June 10, 1929, by A. K. Fisher. It is generally similar to 
two others of the same sex in the National Museum but has the 
under side of the rectrices paler, less decidedly black with less 
sharply defined boundaries between the light and dark areas. It 
measures as follows: Wing, 128.4; tail, 162.0; culmen from base, 
26.2; tarsus, 28.8 mm. 

During our entire stay at Cocos Island the note of the cuckoo 
was not heard, indicating that the bird was not common. Mr. Cleaves 
and Chief Engineer Christensen each saw one, and the specimen taken 
at Wafer Bay makes three in all that came under observation. The 
cuckoo at Wafer Bay was sitting silently, and had it not moved 
slightly, it would not have been detected. 

COCCTZUS MELACORYPHUS Vieillot 

Azara’s cuckoo 

Coccysus melacorypJius Vieillot, Nouv. Diet. Hist. Nat., vol. 8, 1817, p. 271. 
(Paraguay.) 

Two were secured at Postoffice Bay on Charles Island in the 
Galapagos July 9,1929. 

Cuckoos seem to be rare in the Galapagos Islands, but this may 
be only apparent, as they sit rather closely in clumps of thick 
51730—31-4 
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shrubbery and do not flush easily. They were observed only on 
Charles and Albemarle Islands. The specimens taken back of Post- 
office Bay "were in thick vegetation along a dry wash, and were 
secured when they happened to cross the open space. One or two 
cuckoos were seen at another part of Charles Island, and one flew 
from a thick clump of bushes on Albemarle and subsequently could 
not be found. 

ASIO GALAPAGOENSIS (Goold) 

Galapagos short-eared owl 

Otus ( Brachyotus ) galapagoensis Gould, Proc. Zool. Soc. London, 1837, p. 10. 
(Galapagos Islands.) 

A female obtained on Tower Island in the Galapagos, June 15, 
1929, has the following measurements: Wing, 285.0; tail, 145.8; 
culmen with cere, 30.0; tarsus, 48.7 mm. 

This owl was seen on Tower, Daphne, and Albermarle Islands, 
and pellets, which were assumed to be from this bird as they con¬ 
tained rat remains, were found at other places. Like our North 
American species this owl is diurnal and was seen flying in broad 
daylight. 

COLLOCALIA OCISTA Oberholser 

Marquesan swiftlet 

Collocalia, octeta Oberholseb, Proc. Acad. Nat Sci. Philadelphia, 1900, p. 
184. (Nnkuhiva, Marquesas Islands.) 

A series of eight was obtained at Uahuka in the Marquesas Islands 
September 19,20,21, and 23,1929. Measurements of specimens with 
the sex indicated are as follows: Male, wing, 120.4; tail, 58.7; culmen 
from base, 4.9; tarsus, 9.0 mm. Two females, wing, 110.7, 118.0; 
tail, 58.3, 58.7; culmen from base, 4.8, 5.2; tarsus, 10.0, 9.0 mm. 

Two specimens were placed in alcohol for anatomical material. 

This interesting swift was observed in Hivaoa, Uahuka, Nuku- 
hiva, and Eiao. It also undoubtedly occurs on Fatuhiva but did 
not happen to come under observation there. Two were killed on 
Hivaoa, but could not be found in the thick undergrowth where they 
had fallen. If we had had such willing helpers as the keen-eyed 
little natives at Fatuhiva and the Tuamotu Islands, there is little 
doubt that the birds would have been located. The swifts were 
more general on Uahuka, in coconut groves, along the open hill¬ 
sides, over the tops of bare ridges, and across the faces of steep 
cliffs. In the crevices of the cliffs they presumably had their nests. 
Their flight was usually rapid, resembling that of our chimney 
swift, but at times when they found slow-going insects in the shade 
of coconut groves they were much slower and more bat-like in their 
flight. 
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On one of the trips which Mr. Cleaves made to the upper reaches 
of Cocos Island, he saw swallows and swifts flying over a broad, 
grassy open stretch of country. In the absence of specimens it is 
hard to conjecture to just what species these birds belonged. Some 
day when material is forthcoming this interesting problem will be 
solved. 

ERIBATES MAGNIROSTRIS (Gould) 

Galapagos flycatcher 

MyioWus magnirostris Gould, Zool. Voy. Beagle, vol. 3, Birds, July, 1839, 
p. 48, pi. 8. (Chatham Island, Galapagos Archipelago.) 

Of the three skins obtained, one was collected on Indefatigable 
Island June 24, and two on Duncan Island June 26, 1929. This 
little flycatcher was first observed on Indefatigable Island and later 
at Duncan, Charles, Chatham, and Hood. In action it suggests the 
crested flycatcher, and in size appears as if one of the smaller 
flycatchers had assumed the dress of its larger relatives. The species 
is very tame and appears anxious to get a better understanding 
of the human who has entered its domain. On one occasion while 
the senior author was pointing with a short stick to a distant canyon, 
one of these little birds flew from a near-by branch and alighted on 
the stick, as though it desired to be in closer touch with the visitors. 

NESOTRICCUS BEDGWAYI Townsend 
Cocos Island flycatcher 

Nesotricous Ridgwayi Townsehd, Bull. Mus. Comp. ZoSl., vol. 27,1895, p. 124, 
col. pL (Cocos Island.) 

Three skins taken at Wafer Bay, Cocos Island, June 10, 1929, 
by A. K. Fisher, include a male, a female, and one with sex not 
marked. The female is especially interesting, since Ridgway® 7 in 
his review of North and Central American flycatchers in 1907 in dis¬ 
cussing this insular species noted that the female was not known 
The skin from the Pinchot expedition collection is generally similar 
to the male, but is slightly less yellowish below and is distinctly 
smaller. 

The two skins with sex marked measure as follows: 

Male, wing, 61.7; tail, 56.5; culmen from base, 16.9; tarsus, 21.0 mm. 

Female, wing, 57.3; tail, 52.3; culmen from base, 15.3; tarsus, 
20.5 mm. 

At Cocos, frequent showers made precipitation all but continuous, 
and this, added to the thick, tangled undergrowth, made land bird 
collecting very difficult. On the last day, before leaving the island, 
considerable time was spent in the low ground in the vicinity of 


87 Ridgway, Birds North and Middle America, pt. 4, 1907, p. 483. 
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Wafer Bay. While watching some small birds in the treetops, sup¬ 
posed to be immature golden warblers, we noticed one with a broader 
bill and promptly collected it. Later, while we were squeaking to 
attract birds in low marsh land, a pair of these flycatchers appeared 
and joined some golden warblers and finches which were earlier ar¬ 
rivals. In action, as they passed from twig to branch, they were not 
different from the golden warbler. These three were the only ones 
seen, although considerable search was made for others. 

PYROCEPHALUS NANUS NANUS Gonld 
Galapagos vermilion flycatcher 

Pyrocephalus nanus Gould, Zool. Voy. Beagle, pt. 3, Birds, July, 1839, p. 45, 
pi. 7. (Several Islands of Galapagos Archipelago.) 

One male and three females were obtained on Indefatigable Island 
June 18, 20, and 24, and a male and a female on Charles Island 
June 27 and 28, 1929. The female from Charles Island is an im¬ 
mature bird with breast of deep buff lightly streaked, differing so 
decidedly from one of similar age from Indefatigable, which is pale 
yellow below, as to indicate that further study of Pyrocephalus 
carolensis Bidway 88 may show that that supposed form may be dis¬ 
tinct, rather than a synonym of P. nanus as now considered. In 
view of the evident close relationship of the two recognized forms of 
Pyrocephalus from the Galapagos, it seems proper to consider them 
as subspecies rather than as distinct species. 

This form of vermilion flycatcher was common on Indefatigable 
and Charles Islands, and a male was seen on Barrington. The 
females were very tame and on one occasion tried to alight on a 
gun that was being carried on the shoulder. The males were shyer 
and consequently less often seen. Persecution may account for this, 
since they are the only bright-colored birds on the island. The 
breeding season probably was over, for the males were silent, and 
were not seen to go through the wonderful aerial gyrations that form 
a regular mating manifestation in the Arizona form. 

PYROCEPHALUS NANUS DUBIUS Gonld 
Pygmy vermilion flycatcher 

Pyrocephalus duUus Gould, Zool. Voy. Beagle, vol. 3, Birds, July, 1839, p. 46. 
(Chatham Island, Galapagos Archipelago.) 

Three males and three females were secured on Chatham Island 
July 4 and August 20, 1929. These have the following measure¬ 
ments: 


* Pyrocephalus carolensis Ridgway, Proc. U. S. Nat. Mas., vol. 17, Nov. 16, 1894, p. 365. 
(Charles Island, Galapagos Archipelago.) 
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Males, "wing, 57.9; 59.2, 57.0; tail, 50.0, 50.0,49.8; culmen from base, 
12.7,11.4,11.6; tarsus, 16.6,17.2,16.5 mm. 

Females, wing, 57.8, 57.8, 56.1; tail, 50.5, 48.0, 46.9, culmen from 
base, 12.4,11.6,12.4; tarsus, 16.8,17.5,16.3 mm. 

This form was common especially along the wide trail leading 
toward Progreso. It was found from sea level to the highest point. 

PROGNE MODESTA Gould 

Galapagos martin 

Progne modesta Gould, ZooI. Voy. Beagle, pt 3, Birds, July, 1839, p. 39, pi 5. 
(James Island, Galapagos Archipelago.) 

A pair was obtained at Eden Island, near Indefatigable, June 24, 
1929. 

Martins were seen almost daily when we went ashore on the more 
open and level stretches of Indefatigable and Seymour Islands. Un¬ 
fortunately whenever they appeared the distance was too great or 
the time was inopportune to capture them. At Dapline Island, 
June 28, numbers were observed about the cliffs, where they nested 
in crevices in close association with Galapagos shearwaters, noddy 
terns, tropic-birds, and fork-tailed gulls. The following day Eden 
was visited and numbers were seen either entering or leaving their 
nesting crevices in the cliffs. Two specimens were secured as they 
flew over the boat. 

NESOMIMUS MELANOTIS DIERYTHRUS Heller and Snodgtraaa 
Indefatigable Island mocking bird 

Nesomimus melanotis dierythrus Heeler and Snodgrass, Condor, May, 1901, 
p. 74. (North Seymour Island, near Indefatigable, Galapagos Archipelago.) 

Two males were obtained on Indefatigable Island June 19 and 
July 8,1929. 


NESOMIMUS MELANOTIS BAURI Rideway 
Tower Island mocking bird 

Nesomimus bauri Ridgway, Proc. U. S. Nat. Mus., vol. 17, November 15, 1894, 
p. 357. (Tower Island, Galapagos Archipelago.) 

Two males with spotted breasts of immature plumage were taken 
on Tower Island June 14,1929. 

NESOMIMUS MELANOTIS BABRINGTONI Rothschild 
Barrington Island mocking bird 

Nesomimus barringtoni Rothschild, Bull. Brit. Orn. Club, vol. 8, October 31, 
1898, p. vii. (Barrington Island, Galapagos Archipelago.) 

Male and female were taken on Barrington Island August 1,1929. 
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NESOMIMUS MELANOTIS PABVULUS (Gould) 

Albemarle Island mocking bird 

Orpheus parmilus Goijld, Proc. Zool. Soc. London, 1837, p. 27. (Galapagos 
Archipelago.) 

A male was shot at Villamiel, August 22, and a female at Tagus 
Cove, August 25, on Albemarle Island. It seems preferable to call 
this bird a race of melmotis in view of its close resemblance to 
other forms placed there, rather than to consider it a specific entity 
as Rothschild and Hartert have done. 89 

NESOMIMUS MACDONALDI Rideway 
Hood Island mocking bird 

Nesomimus macdonaldi Kdjgway, Proc. U. S. Nat. Mus., vol. 12, February 5, 
1890, p. 103, fig. 1. (Hood Island, Galapagos Archipelago.) 

Two males, one adult and one immature, were taken at Hood 
Island June 30,1929. The adult bird is molting the rectrices. The 
imm ature individual has the breast distinctly spotted with dusky 
and the under tail-coverts buffv brown. 

NESOMIMUS ADAMSI Bideway 

Chatham Island mocking bird 

Nesomimus macdonaldi Ridgway, Proc. U. S. Nat. Mus., voL 12, February 6, 
1894, p. 358. (Chatham Island, Galapagos Archipelago.) 

An immature female with spotted breast, and an adult male, were 
taken at Chatham Island July 3 and 4, 1929, respectively. 

On account of their similar habits the six subspecies taken on 
Tower, Indefatigable, Chatham, Hood, Barrington, and Albemarle 
Islands will be treated under one heading. As the Charles Island 
bird was reported as very rare, everyone who went ashore was re¬ 
quested to be on the lookout for it, but none was seen. 

This mocker is a free and easy, rollicking, inquisitive, fearless 
down, so it was thought appropriate to give him the nickname of 
“ Jake ” which was approved and accepted; thus all mockers there¬ 
after were “Jakes.” Almost as soon as we landed on any of the 
islands, some of these birds would meet us and would go over in detail 
any article that by chance was laid down for a moment. A gun for 
instance was examined carefully with attempt to run the bill into 
narrow crevices or the birds peered down into the mysterious darkness 
of the barrels. When their attention was attracted they had two ways 
of approach, either by flying direct and alighting on the nearest ele¬ 
vation, or wrenlike, by coming quietly through the undergrowth to 
appear suddenly at our side. Their song, the principal one heard, 


* Nov. Zool., voL 6, Aug., 1899, pp. 143, 146, 147. 
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was attractive, but to a possibly prejudiced mind did not seem equal 
to that of our mocking birds, brown thrashers, or catbirds. 

These mockers feed ordinarily on fruit and berries and take the 
juicy parts of cactus pads for drink. Whenever mocking birds or 
finches see cactus pads being cut they immediately come to the spot 
and eagerly eat the watery pulp as soon as it is placed within reach. 
They also eat insects, especially grasshoppers, and we learned some¬ 
thing of the food habits of the iguana when an individual rushed 
and secured a grasshopper that a mocking bird had accidentally 
dropped near it. Mockers always seemed ready to join in lunch, 
but not always willing to accept what was given them. Once on 
Chatham while the senior author was eating a guava and scattering 
the pieces of skin on the ground, seven mockers came and joined in 
the feast. On another occasion while he was eating lunch two 
mockers and five lizards formed in a broken circle and ate with relish 
bits of fruit jam thrown to them. 

Although members of a family seem to get along well together 
the mocking bird is liable to be quarrelsome with outsiders and, if 
possible, will prevent them from entering its domain. Families of 
full-grown young, still with spotted breasts, were seen, 'but no fresh 
nests or eggs were observed. 

CONOPODERAS MENDANAE MENDANAE (Trietram) 

Hivaoa warbler 

Acrocephalus mendanae Tristram, Ibis, 1883, p. 48, pi. 1. (Marquesas 
Islands—Hivaoa or Tahuata Island. 40 ) 

Two males taken at Hivaoa, September 12, 1929, have the follow¬ 
ing measurements: Wing, 97.4, 96.8; tail, 85.8, 85.4; culmen from 
base, 28.7, 30.6; tarsus, 32.3, 30.8 mm. 

Murphy 40 has listed the Marquesan warblers as subspecies of 
Conopoderas caffm of the Society Islands, a treatment with which 
the junior author does not agree. Though obviously of similar 
stock, the Marquesan forms all stand out as distinctly brighter yel¬ 
low, maintaining this general appearance throughout their other 
variations from type so that they are distinguished at a glance. 
In view of this unity and of the separate groups of islands inhabited, 
it seems best to consider the two series of geographic races specifically 
distinct. 

CONOPODEEAS MENDANAE PEBCERNIS Wetmore 
Nukuhiva warbler 

Conopoderas percemis Wei-more, Bull. Musi Comp. ZoSl., vol. 63, August, 1919, 
p. 213. (Nukuhiva Island, Marquesas Islands.) 

The two males and one female obtained were collected on Nuku- 
hiva, September 25 and 26, 1929. They measure as follows: Males, 


See Murphy, Amer. Mus. Nov., No. 337, Dec. 13, 1928, p. 12. 
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wing, 95.5,100.2; tail, 87.8,90.2; culmen from base, 28.9,29.2; tarsus, 
32.9, 32.3 mm. Female, wing, 95.5; tail, 84.8; culmen from base, 
28.0; tarsus, 30.6 mm. 

This race differs from typical mendanae in brighter yellow of the 
under surface and of the light edgings of the feathers of the dorsal 
region. 

CONOPODEEAS MENDANAE XDAE Murphy 

Uahuka warbler 

Conopoderag caffra idae Murphy, Amer. Mas. Nov., No. 337, December 13, 
1928, p. 15. [Huahuna (Uahuka) Island, Marquesas Islands.] 

Three males, two females, and one bird with sex not indicated were 
collected at TJahuka Island in the Marquesas September 19, 20, and 
21, 1929. All are in fresh, bright plumage. Measurements are as 
follows: 

Three males, wing, 87.2-89.3 (88.5); tail, 78.3-81.0 (79.6); culmen 
from base, 23.2-24.4 (23.7); tarsus, 29.3-31.8 (30.3) mm. 

One female, wing, 80.5; tail, 73.6; culmen from base, 23:3; tarsus, 
26.9 mm. 

This form, in coloration, is much like percemis but is decidedly 
smaller. 

CONOPODEEAS MENDANAE FATUOTVAE Murphy 
Fatuhiva warbler 

Conopoderas caffra fatuhivae Murphy, Amer. Mus. Nov., No. 337, December 
13, 1928, p. 14. (Fatuhiva Island, Marquesas Islands.) 

Six males and one female collected on Fatuhiva Island, September 
14,15, and 17,1929, are all in excellent plumage. The series measures 
as follows: 

Six males, wing, 92.5-99.7 (96.3); tail, 80.2-87.0 (84.4); culmen 
from base, 28.0-29.8 (29.1); tarsus, 31.5-34.2 (33.1) mm. 

One female, wing, 91.8; tail, 82.0; culmen from base, 28.7; tarsus, 
31.3 mm. 

The present form is generally similar to O. in. percemis but has the 
rump much more extensively yellow, while the bill 1 and tarsus are 
longer. The feet and tarsi are paler brown in the dried skin. 

CONOPODEEAS MENDANAE AQUILONIS Murphy 
Biao warbler 

Conopoderas caffra aquilonis Murphy, Amer. Mus. Nov., No. 337, December IS, 
1928, p. 17. (Biao Island, Marquesas Islands.) 

Three males and one female obtained September 27 and 28,1929, 
on Eiao. Island in the Marquesas, have the following measurements: 

Three males, wing, 89.7-92.4 (91.4); tail, 78.4-83.9 (81.3) ; culmen 
from base, 24.3-25.8 (25.1); tarsus, 28.3-30.2 (28.9) mm. 
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One female, wing, 89.0; tail, 80.7; oilmen from base, 23.8; tarsus, 
29.4 mm. 

In the Marquesas Islands five forms of this interesting bird, each 
peculiar to the island it inhabits, were taken on Hivaoa, Fatuhiva, 
Uahuka, Nukuhiva, and Eiao. 

Our first landing was at Hivaoa, and although collecting began 
early none of this species was seen on the first day. It is uncertain 
whether the fact that the imported mynah bird occurs only on this 
island had anything to do with the absence of the warbler. The fol¬ 
lowing day we went back in a canyon to one of the upper coconut 
groves and soon were encouraged by hearing a fine song coming 
from the top of a coconut tree. After a good deal of effort two 
specimens were secured. When a bird has completed its song in one 
treetop it often flies to another, maybe 100 yards distant. Its regu¬ 
lar flight between trees very closely suggests that of an oriole, and 
the size and yellowish color add to this resemblance. 

The song is very attractive and so modulated that one thinks first 
of a thrush and then of a thrasher, but fails to detect at any time 
the flutelike cadence of the former bird. On some occasions several 
birds were heard singing at the same time. While singing, the 
birds are motionless and are so well hidden by the coconut foliage 
that it is next to impossible to see them from below. At some of 
the other islands, especially Fatuhiva and Uahuka, the birds were 
found in the villages among the coconut groves, and the natives 
referred to them when seen or heard as “ comacco.” 

Uahuka was the only place where we saw young birds still more 
or less dependent on the parents. Here the old birds were seen 
feeding the young on food gleaned from among the coconuts. 

CONOPODERAS ATYPHA ATYPHA Wetmore 

Fakarava warbler 

Conopoderas atypha atypha Wetmore, Bull. Mus. Comp. ZoSl., vol. 63, August, 
1919, p. 206. (Fakarava Island, Tuamotu Islands.) 

The series of nine obtained in the Tuamotu group includes two 
males and one female from Fakarava collected October 2, 1929, and 
three males, one female, and two with sex not indicated shot on Toau 
Atoll October 4, 1929. In view of the extended series of warblers 
from the Tuamotus examined by Murphy and Mathews 41 their 
decision is accepted that the typical form of atypha ranges through 
most of the northern and western islands of the Tuamotu group. 
The species is one in which there is considerable range in individual 
color variation, so that in examining the first specimens obtained, 
collected by the Albatross Expedition of 1899 and 1900 to the 


“ Amer. Mus. Nov., No. 850, May 7, 1929, pp. 6-12. 
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Tropical Pacific, the junior author was misled into attempting to dis¬ 
tinguish additional races in this area. 

In the present series from Fakarava two birds are rufescent and 
one gray. The six from Toau include three rufescent birds, two 
with yellowish cast, and one that is much paler, evidently inclining 
toward albinism. The habits of this warbler, the native name of 
which is “ okeko keko,” are very similar to that of the Marquesan bird, 
except that the song is not so general, nor of so long duration. This 
may be due to the fact that the breeding season was completed at an 
earlier date. The birds were seen more often in the lower shrubbery 
than among the coconut leaves, though some still remained much of 
the time in their favorite resorts. The young no longer were follow¬ 
ing their parents and it was the exception to see two together. Judg¬ 
ing from their habit of creeping among the leaves, especially near the 
bases of the coconut trees, the species must secure considerable food 
from this source. 

POMABEA IP HIS IPHIS Murphy 
, Huahuna flycatcher 

Pomarea iphis iphis Muhphy, Amer. Mas. Nov., No. 337, December 13, 1928, 
p. 6. (Huahuna Island, Marquesas group.) 

The six specimens obtained were collected on TJahuka Island 
(known also as Huahuna) in the Marquesas September 20 and 21, 
1929. Among them is a juvenile bird only recently from the nest, 
still clothed in the fluffy first plumage. This bird is grayer on the 
crown and upper back and has the breast and sides dull gray, so that 
Murphy’s statement 42 that “ juvenals resemble adult females save for 
the absence of dark strealdng on the throat ” must refer to birds in 
postjuvenal dress. 

A nest containing one small young secured September 20 is a cup¬ 
shaped structure with rather heavy walls and base placed in the 
fork of a mango tree 10 feet from the ground, where it was built 
about several small limbs so that it was firmly and strongly anchored. 
It is composed of slender brown plant fibers, .some of which come 
from the coconut palm, a small amount of wild cotton down, and 
a few spider webs, with a few coarse black and brownish-black hairs 
in the lining. It is approximately 100 mm. long by 70 mm. high. 

This species was found only on Uahuka. The first individual 
seen was at a distance sitting on a dead lower branch of a tree and 
in outline suggested a phoebe. This bird was followed and later 
its nest in a mango was found. It is probably a mere coincidence 
that all the birds seen or collected were in or near mango trees, 
which form a very small part of the wooded area. In action the 
Uahuka flycatcher is more like our flycatcher, and quite different 

m Amer. Mus. Nov., No. 3S7, Dec. 13, 1928, p. 7. 
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from the Fatuhiva species, which rambles through the foliage much 
after the maimer of our warblers. 

POMABEA WHITNEYI Murphy 

Fatuhiva flycatcher 

Pomarea whitneyi Mubphy, Amer. Mus. Nov., No. 337, December 13, 1928, 
p. 8. (Fatuhiva Island, Marquesas Islands.) 

A series of six secured September 14,16, and 17,1929, on Fatuhiva 
in the Marquesas include three adult and two immature males, and 
one female. One of the immature males has begun to molt into 
adult dress, black feathers appearing on head, throat, and breast. 

This species was seen only on Fatuhiva, usually in the thick 
undergrowth. It was very active and continually on the move, 
which made it more different of approach. 

ACRIDOTHERES TRISTIS TRISTIS (Linnaeus) 

Indian mynah 

Paradisea tristis Linnaeus, Syst. Nat, ed. 12, vol. 1, 1766, p. 167. (Philip¬ 

pines = Calcutta/ 3 ) 

Two females of this introduced species were taken on Hivaoa 
Island in the Marquesas group September 11 and 12, 1929. These 
seem similar to typical specimens from its proper home in India and 
are identified as the typical subspecies. They have the following 
measurements: Wing, 138.2, 136.1; tail, 80.4, 83.1; culmen from base 
22.2, 22.0; tarsus, 38.2, 37.5 mm. 

Mynah birds were seen only at Hivaoa, Marquesas Islands, and 
at Tahiti, Society Islands. In both places they were common, and 
in their habitat few other birds were observed. 

DENDROICA PETECHIA AUREOLA (Gould) 

Galapagos golden warbler 

Sylvicola aureola Gould, Zool. Voy. Beagle, pt. 3, Birds, Nov., 1S39, p. 86, 
pi. 28. (Galapagos Islands.) 

On Cocos Island, A. Iv. Fisher secured a series of ten, June 5, 6, 9, 
and 10,1929, including adults of both sexes and a number of young. 
The latter range from juveniles with the underparts nearly pure 
white to others in various stages of molt into the post-juvenal dress. 
Comparison of these birds in all stages bears out previous statements 
that the golden warbler found on Cocos Island is identical with that 
ranging through the Galapagos Archipelago. 

Measurements of four adults from Cocos Island follow: 

Two males, wing, 65.3-65.9; tail, 50.8-53.3; culmen from base, 
12.4-13.3; tarsus, 19.3—21.0 mm. 

** Baker. U. C. Stuart, Faun. Brit, India, Birds, ed. 2, vol. 3. March, 1926, p. 53, 
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Two females, wing, 60.0-61.7; tail, 48.3-51.3; culmen from base, 
12.8-12.9; tarsus, 19.7-19.8 mm. 

In the Galapagos an immature female was taken on Tower Island 
June 15, and adult males on Indefatigable June 19, and at Villamiel 
on Albemarle Island August 22. 

On Cocos Island the golden warbler was the commonest species 
among land birds, with the possible exception of the finch. No 
young were seen that were still dependent on the parents, but those 
in recently acquired post-juvenal plumage were much in evidence. 
The species was fairly common in the Galapagos Islands, and on 
Chatham and Charles the many advancing stages of the immature 
plumage were noted. 

This and the vermilion flycatcher were the two bright-colored 
birds of the Galapagos group. The adult males seemed more or less 
quarrelsome, and anxious to drive the others out of the neighborhood. 

CEBTHIDEA CINEBASCENS CINEBASCENS Rideway 
Gray certhidea 

Certhidea cinerascens Kidgway, Proc. U. S. Nat. Mbs., vol. 12, February 5, 
1890, p. 105. (Hood Island, Galapagos Archipelago.) 

Two males and a female were secured on Hood Island June 30, 
1929. These specimens are in partial molt. 

Though currently referred to the family of wood warblers 44 this 
genus seems better placed in the Fringillidae. 45 

CEBTHIDEA CINEBASCENS BIFASCIATA Bideway 
Barrington Island certhidea 

Certhidea Ufasciata Ribgway, p ro c. U. S. Nat. Mus., vol. 17, November 15, 
1894, p. 359. (Barrington Island, Galapagos Archipelago.) 

Male and female collected on Barrington Island August 1, 1929, 
have the following measurements: 

Male, wing, 52.0; tail, 37.3; culmen from base, 10.8; tarsus, 19.8 
mm. 

Female, wing, 51.0; tail, 37.7; culmen from base, 10.7; tarsus, 
19.5 mm. 

CERTHIDEA OUVACEA OLIVACEA Gould 
Darwin’s certhidea 

Certhidea oUvaoea Gould, Proc. Zool. Soc. London, 1837, p. 7. (Galapagos 
Archipelago.) 

A female taken on Indefatigable Island has the following measure¬ 
ments : Wing, 52.7; tail, 36.8; culmen from base, 9.7; tarsus, 21.3 mm* 

Lucas, Proc. U. S. Nat. Mus., voL 17, 1894, pp. 309, 310; and Rldgway, U. S. 
Nat. Mus. Bull. 50, pt. 2, 1903, p. 762. 

48 See Swarth, Proc. California Acad. BcL, vol. 18, Jan. 29, 1929, pp. 36-41. 
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CERTHIDEA OLIVACEA LUTEOLA Ridgway 
Chatham Island certhidea 

Certhidea Vuteola Ridgway, Proc. U. S. Nat Mus., vol. 17, November 15,1894, 
p. 860. (Chatham Island, Galapagos Archipelago.) 

Three specimens were obtained on Chatham Island, two adults on 
July 3, and a bird in ju venal dress on July 4,1929. 

CERTHIDEA OLIVACEA MENTALIS Kidgway 
Tower Island certhidea 

Certhidea mentalis Ridgwat, Proc. U. S. Nat. Mus., vol. 17, November 15, 
1894, p. 369. (Tower Island, Galapagos Archipelago.) 

A female was secured at Tower Island, June 14,1929. 

Certhidea is another of those plastic genera that can not resist those 
all-powerful but mysterious forces that bring changes caused by 
environment. On Indefatigable, Chatham, Tower, Hood, and Bar¬ 
rington Islands we found forms specifically or subspecifically differ¬ 
ent, but the same so far as habits go. The bird was looked for 
carefully on Charles Island, but without success. 

It was a confiding little bird, and seemed anxious to be as near 
the observer as possible. In its movements it reminded one much 
of a pine siskin. They often were in mixed flocks with ground 
finches and all seemed in perfect harmony with one another, quite 
in contrast with the mockers and golden warblers. They usually 
keep in low shrubbery and are rarely found in the trees. 

PINAROLOXIAS INORNATA (Gould) 

Cocos Island finch 

Cactonm inomatus Gould, Proc. Zool. Soc. London, 1843, p. 104. (Bow 
Island=Cocos Island.) 

Eight skins and two skeletons secured on Cocos Island June 4, 7, 
and 10, 1929, by A. K. Fisher include four males and six females. 
As few measurements have been published the following will be of 
interest: 

Four males, wing, 64.4-67.3 (65.8); tail, 40.7-41.2 (40.9); culmen 
from base, 14.1-14.7 (14.4); tarsus, 21.2-21.7 (21.3) mm. 

Six females, wing, 61.3-65.2 (62.9); tail, 39.5-43.6 (41.3) ; culmen 
from base, 12.8-14.3 (13.4); tarsus, 20.0-22.3 (21.2) mm. 

The fully adult female has the bill blackish, while in immatures 
of that sex the bill is yellowish brown, more or less obscured by 
dusky at base in tip. The immature female in addition has the 
rectrices prominently tipped with brown. 

The general movements and actions of this little bird were more 
like those of a honey creeper than any other finch that has come 
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under observation. It is a bird of the deep woods and was rarely 
seen in the more open country unless lured there by squeaking notes. 
Usually they were found grouped in little families. Dr. J. B. 
Mathewson found a rounded nest which contained two unfledged 
young in the top of a sapling about 15 feet from the ground. The 
parent bird looked on while the doctor was examining the nest but 
did not show any anxiety. This finch was the most common of the 
land birds, with the possible exception of the golden warbler. 

GEOSPIZA FATI6ATA Rideway 

Indefatigable cactus finch 

Geospfea fatigata Ridgway, Proc. U. S. Nat. Mus., vcl. 18, April 23, 1896, 
p. 293. (Indefatigable Island, Galapagos Archipelago.) 

Eight s kins of this form include three from Indefatigable taken 
June 18 and 24, and five from Barrington Island August 1, 1929. 
Adults from the latter locality are in partial molt. Following are 
measurements: 


Sex and locality 

Wing 

i 

TaO 

Culmen 

from 

base 

Depth 

of 

bill 

Tarsus 

Male: 

Tpfand-,,- --- -- __ 

Mm. 

70.2 

Mm. 

43.9 

Mm. 

19.5 

Mm. 

9.8 

Mm. 

21.3 

Barrington Island____ 

71.1 

45.6 

21.1 

10.5 

22.3 
23.1 

Do_______ 

71.5 

44.0 

19.3 

10.8 

Do. 

69.2 

41.4 

19.5 

10.5 

22.3 

Female: 

Indefatigable Inland_ 

69.3 

45.8 

19.1 

9.5 

11.2 

22.6 

22.6 

Barrington Island______ 

7ft 7 

44.0 

20.2 

Do___ 

69.0 

4a 9 

17.8 

10.7 

22.3 



GEOSPIZA ACUTIROSTRIS Ridgway 
Sharp-billed ground finch 

QeospUsa, acutirostris Ridgway, Proc. U. S. Nat. Mus., vol. 17, November 
15,1894, p. 363. (Tower Island, Galapagos Archipelago.) 

One immature and two adult males were taken on Tower Island 
June 15 and 16, 1929, the adults having the bill black. Following 
are measurements from the old birds: Wing, 60.2, 60.5; tail, 36.8, 
39.6; culmen from base, 13.2,13.5; tarsus, 19.5,18.5 mm. 

GEOSPIZA FULIGINOSA Gould 
Sooty ground finch 

Oeospiza fuliginosa Gould, Proc. Zool. Soe. London, October 8, 1837, p. 5. 
(Chatham Island, Galapagos Archipelago.) 

The present species is apparently one of the abundant species of 
its genus, since it is represented in the collection by 25 skins from 
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Albemarle, Chatham, Hood, Barrington, Charles, Duncan, and 
Indefatigable Islands. The series is quite uniform in structural 
characters with the usual variations in plumage markings due to 
relative age. Some of the males in full black dress have the bills 
pale-colored and in some they are black. 

GEOSPIZA. FORTIS Gould 
Sturdy ground finch 

Qeospiza fortis Gould, Proc. Zool. Soc. London, October 3, 1S37, p. 5. 
(Galapagos Islands.) 

One adult male of this form was collected on Seymour Island, 
near Indefatigable, June 21,1929, and two, an immature male and a 
female, on Charles Island June 28. The adult male from Seymour 
has the following measurements: Wing, 71.8; tail, 42.7; culmen from 
base, 17.1; depth of bill, 12.7; tarsus, 22.8 mm. The female from 
Charles Island measures: Wing, 70.0; tail, 43.8; culmen from base, 
17.0; depth of bill, 11.9; tarsus, 22.0 mm. 

GEOSPIZA ALBEMABLEI Rldgway 

Albemarle ground finch 

Geospisa attemarlei Ridqwat, Proc. U. S. Nat. Mus., vol. 17, November 15, 
1894, p. 362. (Tagus Cove, Albemarle Island, Galapagos Archipelago.) 

The series of eight skins of this species, including one immature 
and three adult males and four females, was obtained on Albemarle 
Island August 22 and 25, those taken on the 22d coming from 
Villamiel. The adult males have the bill black with a slight wash 
of brown on the gonys. 

The following measurements were taken from this series: 

Males, wing, 73.2, 76.0, 73.8; tail, 41.0, 46.3, 44.5; culmen from 
base, 18.0,17.5,18.7; tarsus, 23.0, 22.9, 22.5 mm. 

Females, wing, 71.4, 73.2, 70.3, 67.3; tail, 44.0, 47.4, 45.3, 40.5; 
culmen from base, 15.3, 17.9, 17.8, 16.1; tarsus, 22.0, 21.7, 22.2, 
21.6 mm. ’ ’ 


GEOSPIZA DUBIA Gould 
Dubious ground finch 

Geospiza (lubia Gould, Proc. Zool. Soc. London, October 3, 1837, p 6 (Gala¬ 
pagos Islands.) 

A pair of these finches came from Chatham Island, collected July 
4,1929. They measure as follows: 

Male, wing, 73.0; tail in molt; culmen from base, 18.2; depth of bill, 
15.0; tarsus, 23.3 mm. Female, wing, 68.6; tail, 45.1, culmen from 
base, 17.3; depth of bill, 14.0; tarsus, 22.8 mm. 
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GEOSPIZA PROPINQUA Kidffway 
Tower Island ground finch 

Geospiza propinqm Ridgway, Proc. IJ. S. Nat. Mus., vol. 17, November 15, 
1894, p. 361. (Tower Island, Galapagos Archipelago.) 

Four were obtained on Tower Island June 14 and 16, 1929, includ¬ 
ing adult and immature males, and two females. The adult male has 
the bill black except for a brownish wash along the gonys. In the 
immature male it is brown. One of the females is very black with 
the light markings much restricted. The other, with the light mark¬ 
ings predominating below, is apparently a juvenile individual. 

These skin s have the following measurements: 

Male, wing, 76.4,72.5; tail, 47.5,43.8; culmen from base, 18.6,19.5; 
depth of bill', 11.4,10.9; tarsus, 24.6, 24.5 mm. 

Females, wing, 70.5, 68.9; tail, 42.0, 42.0; culmen from base, 19.3, 
18.0; depth of bill, 12.7,11.8; tarsus, 24.7,22.5 mm. 

GEOSPIZA CONIROSTRIS Ridgway 
Conical-billed ground finch 

Geospiza oonirostris Ridgway, Proc. U. S. Nat. Mus., vol. 12, February 5, 
1890, p. 106, fig. 2. (Hood Island, Galapagos Archipelago.) 

Six skins taken on Hood Island June 30 and July 1, 1929, include 
one adult male and five females. The male has the bill black with 
a slight wash of brown on the gonys. The females are very dark, 
with the light margins of the feathers much restricted. Measure¬ 
ments are as follows: 

Male, wing, 81.8; tail, 45.0; culmen from base, 20.8; depth of bill, 
15.2; tarsus, 23.2 mm. 

Females, wing, 73.3,72.2, 72.6,76.3, 74.5; tail, 43.6, 44.0, 44.0,46.2, 
44.0, culmen from base, 19.2,19.4, 20.5,20.2,20.5; depth of bill, 14.7, 
13.6,16.2,15.0,14.5; tarsus, 21.7, 22.0,23.0, 23.0, 23.0 mm. 


GEOSPIZA PACHYRHYNCHA Ridgway 
Thick-billed ground finch 

Geospiza paohyrhyneha Ridgway, Proc. U. S. Nat. Mua, vol. 18, April 23, 
1896, p. 293. (Tower Island, Galapagos Archipelago.) 

Two females of this heavy-billed form were collected on Tower 
Island June 16, 1929, one being considerably darker than the other 
with the sides of the mandible largely black. Measurements are 
as follows: Wing, 82.0,78.8; tail, 49.5,46.7; culmen from base, 22.1, 
23.7; depth of bill, 20.0,21.8; tarsus, 25.8, 24.2 mm. 
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GEOSPIZA STRENTJA Gould 

Gould’s ground finch 

Oeospiza strenua Gould, Proc. Zool. Soc. London, October 3, 1837, p. 5, 
(Galapagos Archipelago.) 

A female was secured on Indefatigable June 18, 1929, an adult 
mala at Academy Bay on the same island July 8, and a'pair at 
Villamiel, Albemarle Island, August 22. Of the latter the male is 
immature, being in the dress of the female with light-colored bill. 
The bill in the adult from Indefatigable is black. Measurements 
are as follows: 


Sex and locality 

Wing 

Tail 

Culmen 

from 

base 

Depth 

of 

bill 

Tarsus 

Male: 

Indefatigable Island......._____. —........ 

Mm. 
80.1 
74.8 

77.0 

75.0 

Mm. 

50.3 
45.1 

49.8 

47.3 

i 

Mm. 

22.6 

20.3 

19.5 

21.9 

i 

Mm. 

19.0 

17.0 

16.8 

19.4 

Mm. 

26.3 

23.8 

23.6 

25.2 

Albemarle Island. 

Female* 

Indefatigable Island_.._-— - 

Albemarle Island_.................. 



Treatment of the forms of Geospisa in the present collection fol¬ 
lows that of Kidgway in part 1 of Bulletin 50 of the United States 
National Museum, all specimens being determined in accordance 
with characters there given. No attempt is made to use trinomials, 
though it is plainly evident that some of the forms are related sub- 
specifically on adjacent islands, the problem of such relationship 
being so complicated as to be successfully studied only with a com¬ 
plete representation in series of the various forms. 

In a recent paper, H. S. Swarth 46 has erected a separate family, the 
Geospizidae, for the genera Geospisa , Pinaroloxias, Camarhynchus , 
Platyspisa, and Gerthidea. After due consideration of the alleged 
characters we are unable to find trenchant grounds for separating 
these from the Fringillidae. The close association of the genera 
listed is evident, but it is doubtful if they have sufficient difference 
as a group to merit even subfamily designation. 

So far as habits go we shall have to consider the 10 species of Gala¬ 
pagos ground finches that came under observation as one form. 
Unfortunately Wenman and Culpepper Islands, rich in bird life, 
were not visited; if they had been, several additional species would; 
undoubtedly have been observed. 

These finches go in mixed flocks, and feed together just as if 
they were the same species. Fully one hundred have been seen in one 
of these masses. On two occasions a number were seen to congre- 


" Proc. California Acad. Sd., vol. 18, Jan. 29, 1929, pp. 30-31. 
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gate about a certain spot and go down in the crevices among lava 
rock one or two at a time. It was learned that they went after water, 
but the question is how they knew it was there. They feed on ber¬ 
ries and small fruit and are especially fond of the pricklypear of 
the cactus. They also get fluid by picking into the cactus pads. 
Large numbers of their old nests were found but no fresh ones were 
located. 

CAMARHYNCHUS PROSTHEMELAS Sclater and Salvin 

Black-headed ground finch 

Camarhynchus prosthemelas Sclater and Salvin, Proc. ZooL Soc. London, 
November, 1870, p. 325, fig. 4. (Indefatigable Island, Galapagos Archipelago.) 

Two females and one juvenile bird with sex not marked were col- 
lected on Charles Island June 27, 1929. The young bird, which is 
fully grown, differs from the adults principally in being somewhat 
browner. The females have the following measurements: Wing, 60.0, 
60.2; tail, 37.3, 37.5; culmen from base, 10.0, 9.4; tarsus, 21.5, 21.5 
mm. 


PLATYSPIZA CRASSIBOSTBIS (Gonld) 

Darwin’s ground finch 

Camarhynchus orasairostria Gould, Proc. Zool. Soc. London, October 3,1837, 
p. 6. (Galapagos Islands.) 

Four skins of this species include two females and one with sex not 
marked from Chatham Island taken July 3 and 4, and August 20, 
and a male from Academy Bay, Indefatigable Island, July 8, 1929. 

Measurements of these birds are as follows: 


Sex and locality 

Wing 

Tall 

Culmen 
from base 

Tarsus 

Male. Indefatigable Island__ 

Mm . 

85.4 

81.5 
81.7 

Mm. 

57.1 

54.7 

51.0 

Mm. 

16.3 

17.2 

16.0 


Female, Chatham Island.... 

Do. 



In habits all the ground finches were very much alike, but under 
observation Plaiyspisa seemed to be more arboreal and to feed largely 
on the ovaries and minor parts of flowers, bringing to mind the 
purple finch. Those collected were taken while feeding on the soft 
parts of flowers of cotton and agave. 

They appeared to be far less numerous than Geospiza. 
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THE TWO-WINGED FLIES BELONGING TO SIPHOSTUR- 
MTA AND ALLI ED GENERA, WITH DESCRIPTIONS OF 
TWO NEW SPECIES 


Bt H. J. Reinhakd 

Division of Entomology, Texas Agricultural Experiment Station 
College Station, Tex. 


In the preparation of this paper I have examined all the type' 
species concerned in the United States National Museum. I am 
greatly indebted to Dr. J. M. Aldrich, associate curator of the 
Division of Insects, not only for this privilege, but also for his 
encouragement and liberality in permitting the use of unpublished 
notes on the type of Masicera normula van der Wulp. 

The muscoid tribe Siphosturmiini includes three known genera 
and seven species, of which two species are herein described as new. 
The peculiar or distinguishing characters of the group as a whole 
are: Face very flat with the front edge of the mouth protuberant; 
palpi normal in size, bowed upward near the apex; ocellars present; 
proboscis at least moderately slender and closely approximating or 
exceeding the height of head. The genus Masiphyd exhibits about 
the same combination of characters, but the palpi are noticeably 
smaller and the genitalia are of a different type. Very little is 
known concerning the habits and biology of the siphosturmine flies. 
According to Coquillett’s host list, two species, rostrata and phycio- 
di$, are parasites of lepidopterous larvae. Throughout the group the 
ovipositor is apparently subchitinous but blunt-tipped and not 
adapted for piercing. 

The genera here considered may be separated by the characters 
mentioned in the following key: 

KEY TO GENERA OF SIPHOSTURMIINI 

1. First vein of wing bare; second antennal joint one-half or more 
the length of third; vibrissae far above the lower margin of 
head_2 

First vein setnlose near base; second antennal joint one-fourth 
the length of third; vibrissae close to the lower margin of 
head_Microsillus Aldrich 


No. 2877.— Proceedings U. S. National Museum, Vol. 79, Art. 11 
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2. Proboscis distinctly exceeding the height of head, the apical 
joint very slender, tapering from base to tip; labella leathery, 

hardly wider than proboscis_-__Slphostunnia Coqulllett 

Proboscis not longer than the height of head, the apical joint 
moderately stont and uniform In thickness from base to 
tip; labella soft or fleshy and distinctly wider than pro¬ 
boscis_Siphosturmiopsis Townsend 

Genus MICROSILLUS Aldrich 

Microsillus Aidbich, Proc. U. S. Nat. Mus., yoL 69, art. 22, p. 20,1926. Female 
only; type, Soughia locoharis Eeinhaed. 

The description of H. baccharis 1 was based on a single female 
specimen from Texas, and hitherto the male has been unknown. 
The accumulation of four additional specimens, including the male 
sex, makes it possible to add a number of essential items. The 
genus was described in the form of a comparison with Siphosturmda 
to which it is related. The resemblance, however, is confined largely 
to the female, and the male shows a number of striking and im¬ 
portant differences. With these discoveries it appears-desirable to 
redescribe the genus fully and to amend the specific characterization 
of the type species from the additional material now at hand. 

Generic characters (from the type species).—Face in profile very 
flat and concave below, with the mouth jutting forward between 
the vibrissae; the latter on level with oral margin. Occiput on 
lower part bulging backward, so that the lower edge of the head is 
long, rather straight, and about equal to the axis at antennae. 
Proboscis when fully extended not much exceeding the height of 
head; palpi present. Front rather broad in both sexes, with or¬ 
bitals, ocellars, and both pairs of verticals well developed. Frontals 
about six, diverging toward the eye below antennae, the uppermost 
two in each row rather stout and reclinate. Antennae in both sexes 
almost reaching the oral margin, second joint about one-fourth the 
length of third; arista hardly as long as antennae, penultimate joint 
only slightly longer than wide. Sides of face narrowed below, 
bare. Cheeks flattened, about one-fourth the eye height. Eyes 
bare. 

Thoracic chaetotaxy: Acrostichal, 3, 3; dorsocentral, 3, 4; humeral, 
4; posthumeral, 2; presutural, 2; notopleural, 2; intraalar, 3; su- 
praalar, 3; postalar, 2; pteropleural, 1 (small); sternopleural, 2, 2; 
scutellum with one discal, three lateral, and a smaller decussate ap¬ 
ical pair. Postscutellum normal; postnotum at side beneath calypter 
bare. 

Abdomen varying with sex, in female the fourth segment some¬ 
what elongate, noticeably deflexed, and tapering to a rather sharp 
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tip; ordinary in male. No discals on intermediate segments and 
■without a marginal row on fourth in female. Venation of wings 
normal, first and third veins setulose near base; first posterior cell 
open well before apex of wing; no costal spine. Claws and pulvilli 
minute in both sexes. 

MICROSILLUS BACCHARIS Reinhard 

Eoughia 'baccJuiris Beinhabd, Ann. Ent. Soc. Amer., yol. 14, p. 332, figs. 5, 6, 

1921. 

Male *.—Front at vertex 0.375 of head width in the one specimen, 
hardly widening downward; parafrontals gray pollinose with a 
yellow tinge, the latter becoming more pronounced toward the ver¬ 
tex extending on the upper part of the occiput and posterior orbits; 
elsewhere on head the pollen is wholly whitish, almost silvery; 
median stripe uniform in width to triangle, distinctly narrower 
than one parafrontal, reddish-brown; inner verticals long, directed 
backward, the outer ones about three-fourths as large, diverging 
posteriorly; ocellars and orbitals of equal size, proclinate; lower¬ 
most frontal at middle of parafacial on level with apex of second 
antennal joint, only the two pairs immediately above antennae de¬ 
cussate; facial ridges hardly higher than middle of face, bare ex¬ 
cept a few hairs next to vibrissae; the latter of good size and situ¬ 
ated near edge of mouth; basal joints of antennae yellow, third 
black, four times length of second and fully twice width of para¬ 
facial below; arista of normal length, thickened to middle, black, 
basal joints distinct but not elongate; proboscis rather slender, la- 
bella apparently fleshy but rather small; palpi yellow, not much 
thickened apically, bowed upward; cheeks sparsely covered with 
short hairs; occipital fringe rather long on either side of vertex; 
beard moderately long, wholly pale or whitish. 

Thorax gray pollinose, mesonotum when viewed from behind with 
an apparent yellowish tinge and showing four black stripes; the 
outer ones triangular in front, constricted and slightly interrupted 
at suture widening behind, thence tapering and stopping shortly in 
front of postalar callus; the inner pair narrow, complete at suture, 
extending about halfway to base of scutellum; pleura and humeri 
cinereous; scutellum reddish on apical half, disk with changeable 
gray pollen, entirely covered with short erect hairs; calypters 
opaque, white. 

Abdomen black in ground color, the sides and narrow apex red¬ 
dish; first segment black, the three following broadly gray pollinose 
with the hind margins shining in certain lights and subpollinose in 
a flat rear view except on fourth; venter reddish, with gray pollen on 
first three segments; first and second segments with one pair of 
median marginals (small on first); third with a marginal row of 
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10 or 12, stout; fourth with a row of discals and longer marginals, 
the latter situated well before the hind border of segment; genital 
segments small, retracted, reddish. 

Legs black; mid tibia with two or more bristles on outer front 
side near middle; hind tibia with an irregular row on outer hind 
side; claws and pulvilli very small. 

Wings faintly brownish; fourth vein with an abrupt stumpless 
bend, arcuate beyond and reaching costa far before wing tip; first 
posterior cell open; hind crossvein oblique to fourth, which it joins 
nearer to bend than to small crossvein; first vein setulose near base, 
the third more than halfway to small crossvein; costal spine ves¬ 
tigial. 

Female .—This sex has been characterized (loc. cit.), but the three 
additional specimens show some variations that should be mentioned. 
Front at vertex 0.37, 0.35, and 0.38 of head width; parafrontals only 
faintly yellow in one, distinctly so in the other two, which have the 
region of the vertex almost golden. Very similar to male otherwise, 
but with the third antennal joint narrower; the intermediate ob- 
dominal segments shining black on posterior third; fourth seg¬ 
ment wholly yellow, longer, more pointed, bearing an arcuate row of 
rather short spiny discals, with numerous weaker bristles behind 
which become almost hairlike at the apex. First genital segment 
tubular with a groove on either side behind, pale yellow; apical seg¬ 
ment shining brownish, retracted, flattened behind and sloping for¬ 
ward to tip, not fitted for piercing. 

Length, 7 mm. to 8.5 mm. 

Kedescribed from one male and four females, including type, from 
College Station, Tex., April, 1924 and 1929, and May 4, 1930 (H. J. 
Beinhard). The type specimen (female) is in the United States 
National Museum collection, which also contains a second specimen 
of the same sex from Ancon, Canal Zone, April 20, 1926 (C. T. 
Greene). 

MICROSILLUS POLLINOSUS Townsend 

Siphosturmia sp. Townsend, Ann. Ent. Soc. Amer., vol. 4, p. 135,1911. 
Siphosturmia pollinosa Townsend, Proc. U. S. Nat. Hus., vol. 43, p. 321, 1912. 

I have seen the type series, including one male and four females 
from Peru, in the United States National Museum collection. The 
male has short claws and pulvilli, orbital bristles, and the same 
uncommonly wide front as in S. iaecharis. Aldrich, 2 in comparing 
the present species with the single type specimen of baccharis , con¬ 
sidered them distinct but expressed some doubt in the absence of 
sufficient material of the latter species for study. There are now 

•Proc. U. S. Nat. Mob., vol 69, art 22, p. 20, 1026. 
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four specimens of baocharis , including both sexes, in my collection, 
besides the type female and one additional specimen, also a female, 
in the National Museum. 

M. pollinosus differs from 27. baocharis , the genotype, in having 
the last three abdominal segments covered with dull thick brassy- 
gray pollen, which on the intermediate segments extends nearly to 
the hind border, leaving only a very narrow blackish margin behind; 
cheeks and face grayish-white pollinose; parafrontals only faintly 
tinged with yellow. There appear to be no structural differences, 
except the apical joint of the proboscis in male is noticeably longer 
and the first abdominal segment has no median marginal bristles. 

Genus SIPHOSTURMIA CoquUlett 

Siphosturmia Coquillett, Revis. Tachin., p. 83, 1897. 

Coquillett erected the genus Siphosturmia with Argyrophylax 
rostrata Coquillett as the type and sole species. He did not give 
any description of the generic characters other than stating that the 
principal ones were mentioned in his accompanying analytical key. 

I have examined the type specimens now in the United States 
National Museum and give a brief description of the genus as 
follows: 

Generic characters (from the type species).—Proboscis very 
slender, tapering apically, and distinctly exceeding the height of 
head; palpi present. Eyes bare. Front rather broad in both sexes; 
male without orbitals, female with two pairs; ocellars present, pro- 
clinate; the two uppermost frontal bristles reclinate, lower ones diver¬ 
gent, extending to level of apex of second antennal joint. Antennae 
inserted slightly above middle of eye, the second joint three-fourths 
the length of third; arista shorter than antennae, penultimate joint 
more than twice as long as wide. Face flat and projecting below, 
its lateral ridges also flattened and bearing only a few bristles above 
vibrissae, which are distinctly above the lower margin of head; 
paraf acials bare. Oral cavity elongated by the head bulging behind 
so that the proboscis may be completely folded within. 

Thoracic chaetotaxy: Humeral, 4; posthumeral, 3 (anterior one 
small); presutural, 2; notopleural, 2; sternopleural, 2, 2; pteropleu- 
ral, 1 (small); acrostichal, 3, 3; dorsocentral, 3, 4; intraalar, 3; 
supraalar, 3; postalar, 2; scutellum with three lateral, one smaller 
decussate apical, and one discal pair. Postscutellum well developed; 
no infrasquamal hairs present. 

Abdomen without discal bristles on intermediate segments; one 
pair of median marginals on first and second segments; third with 
a marginal row of about eight; fourth segment in female noticeably 
deflexed, rather long and pointed, bearing numerous spiny bristles 
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on upper surface; in male the fourth segment is shorter than the 
third, ordinary in shape, with several irregular rows of bristles on 
apical half. Ovipositor blunt, not fitted for piercing. 

Hind tibia ciliate. Wing with a rectangular bend in fourth vein, 
which ends far before the apex; veins bare except third; no costal 
spine. 

SIPHOSTOSHU ROSTKATA CoqnQlett 

Argyrophylax roatrata Coquuxett, Joum. New York Ent Sod, vol. 3, p. 106, 
1895. 

Biphosturmia roatrata Coquillett, Revis. Tachin., p. 83, 1897. 

The long tapering proboscis, projecting mouth, and elongated 
second antennal joint make the species easily recognizable. It is 
a well-known form, and Coquillett’s description supplies most of the 
essential specific details. In the male genitalia the inner forceps 
are blackish, narrow, and united at base, divided beyond middle but 
not divergent, tips blunt, in profile rather straight on posterior side 
and almost uniform in thickness from base to tip; outer forceps 
yellow, triangular, hardly shorter than inner, tips rounded, beset 
with minute black hairs; basal segment of penis slender, shining 
black, the distal one shorter and a little thickened, the apex with 
a pale expanding membrane. 

The species ranges from Ohio to Florida and westward to Texaa 

fllPHOSTTT RMTA CONFUSA, new species 

Coquillett determined the present species as Sturmia nornvula van 
der Wulp, and although clearly misplaced in this genus, it has been 
passing under this name for many years. In 1929, Dr. J. M. 
Aldrich examined Wulp’s type series now in the British Museum 
and kindly permitted me to study his notes. In brief these show 
that Wulp had two species involved, one of which is Stwrrna albi- 
frons, and the other, to be taken as the true 8. nomwla, is a form 
closely allied to & aCbifrons. A comparison of the species here con¬ 
sidered with (dbifrons readily shows them to be distinct and members 
of different tribes. 

Male .—Front at narrowest point (before ocelli) 0.34 of the head 
width (average of six: 0.82, 0.34, 0.34, 0.33, 0-36, 0.35); front and 
face covered with thick, rather dull-gray pollen; parafrontal clothed 
with black hairs, some extending close to eye; median stripe re ddish, 
broad to triangle extending on either side to vertex; frontals about 
nine in number, uppermost two largest, reclinate, the lower one 
close to eye at level with base of third antennal joint; inner verticals 
strong, suberect, and curving backward, the outer pair usually vestig¬ 
ial but sometimes developed to half the size of inner ones and 
strongly divaricate; ocellars large, proclinate; no orbitals; para- 
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facial bare, at narrowest about as wide as third antennal joint; 
face not much receding, rather shallow or flat, with the lower edge 
moderately protruberant, the ridges bare except a few bristly hairs 
next to vibrissae; the latter somewhat approximated and situated 
near the oral margin; antennae fully three-fourths the length of face, 
third joint black, two and one-half to three times as long as second, 
basal joints faintly reddish; arista shorter than antennae, thickened 
on proximal two-fifths, penultimate joint at least twice as long as 
wide; cheek in profile one-sixth the eye height, gray pollinose on red 
ground color, bearing numerous fine black hairs; proboscis moder¬ 
ately slender, about equal the height of head; palpi yellow, slender, 
the tips bowed upward bearing a few black hairs beneath; posterior 
surface of head bulging backward at middle below, wholly gray 
pollinose and clothed with pale hairs; eyes practically bare. 

Thorax gray pollinose, dorsum with four shining black stripes in 
front and five behind suture; scutellum broadly reddish, with thinner 
gray pollen on disk which bears numerous erect bristly hairs. 
Chaetotaxy: Acrostichal, 3, 3; dorsocentral, 3, 4; humeral, 4; posthu- 
meral, 2; notopleural, 2; presutural, 2; intraalar, 3; supraalar, 3; 
: postalar, 2; stemopleural, 2, 2; scutellum with three pairs of laterals, 
one smaller decussate apical pair, and one pair of discals; post- 
scutellum well developed, thinly gray pollinose; calypters opaque, 
white, the rims faintly yellowish. 

Abdomen black with a reddish tinge along the sides; intermediate 
segments gray pollinose on basal two-thirds, the hind margins shin¬ 
ing; apical half of fourth also shining, black, the basal pollinose cross 
band widest at middle above, becoming narrower outward and stop¬ 
ping at side; a median black stripe visible in some angles, not very 
conspicuous; first segment with one pair of weak median marginals; 
second also with one pair, larger; third bearing a marginal row of 
about eight; fourth with several irregular rows on apical half; 
genitalia small, retracted; inner forceps blackish, long and slender, 
divided on apical half or more, the tips blunt, not divergent, in 
profile very straight and almost uniform in thickness from apex 
to base; outer forceps about three-fourths the length of inner ones, 
with a broad yellow base, tapering from middle to blunt or rounded 
tips, which are blackish and beset with very minute black hairs; penis 
hardly at all thickened apically; fifth sternite with a broad U-shaped 
incision. 

Legs black; middle tibia with two large bristles on outer front side 
near middle; hind tibia subciliate, the median bristle much stouter 
and longer; claws and pul villi exceeding length of apical tarsal joint. 

Wings subhyaline, tinged faintly with yellow on costa near base; 
fourth vein with a sudden rounded bend, concave shortly beyond, 
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thence continuing diagonally to costa; first posterior cell narrowly 
open about two-thirds the length of hind crossvein before wing tip; 
third vein with two or three hairs at base; hind crossvein sinuous, 
strongly oblique to fourth, which it joins much nearer bend than 
small crossvein; costal spine inconspicuous. 

Female .—Front 0.387 of head width (average of six: 0.38, 0.39, 
0.40, 0.38, 0.37, 0.40); the usual orbitals present and the outer 
verticals three-fourths as long as inner; fourth abdominal segment 
somewhat deflexed, longer and more pointed than in male, some¬ 
times tinged with red at apex, the pollinose cross' band is a little 
wider at sides than at middle above; claws and pulvilli short; genital 
segments retracted, first one yellow, consisting of a thin-walled tube 
rather wide in diameter into which the blackish blunt-tipped oviposi¬ 
tor is retracted. 

Length, 6 mm . to 8.5 mm . 

Described from 143 specimens of both sexes collected at College 
Station, Tex., April to November, 1917-1930 (H. J. Reinhard); one 
male from Dilley, Tex., June 6,1924 (H. J. Reinhard); and one male 
and two females from Bexar County, Tex., March 8 and April 14, 
1929 (H. B. Parks). 

Type. —Male, U.S.N.M. No. 43270, from College Station, Tex. 

Genus SIPHOSTURMIOPSIS Townsend 
Siphosturmiopsis Townsend, Ins. Inse. Menst., vol. 3, p. 91,1915. 

The type and sole original species is S. rafaeli Townsend. It was 
described from one male and two female specimens, which Coquillett 
had previously determined as Atacta ruficauda van der Wulp, al¬ 
though this fact was not mentioned by Townsend. The question of 
the oldest valid name is left open and can be settled only by 
examination of Wulp’s type in the British Museum. 

I have examined Townsend’s type series in the National Museum. 
Briefly, the genus has the same characters throughout as Siphos- 
turmia with one important exception. The apical joint of the pro¬ 
boscis is short, hardly equaling one-half the height of head, it is 
rather thick to the tip, and the labella is distinctly enlarged, soft 
or almost fleshy in texture. These characters seem sufficient to 
validate the genus, and two additional species, melampyga, new, and 
Sturmia phyciodis Coquillett, are included here. The latter does 
not possess the peculiar conical and depressed fourth abdominal 
segment common to the female of the siphosturmine group. In 
other details, however, the characters agree better with those common 
to the tribe Siphosturmiini than with Sturmia , where it is obviously 
misplaced. 
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KEY TO SPECIES OF SIPHOSTURMIOPSIS 

1. With four sternopleurals; mid tibia bearing two bristles near 

middle on front side; palpi yellow; fourth abdominal segment 

in female longer than third, depressed, apex pointed-2 

With three sternopleurals; mid tibia bearing one bristle near 
middle on front side; palpi usually black; fourth abdominal 
segment in female ordinary, apex truncate—(Sturmia) phyciodis Coquillett 

2. Apex of abdomen black; parafacial at narrowest one-third width 

of face below; ocellars strong (female only)-melampyga, new species 

Apex of abdomen yellow; parafacial at narrowest nearly one- 
half the width of face below; ocellars small in female, hair- 
. like in male_rafaeli Townsend 


SIPHOSTURMIOPSIS RAFAELI Townsend 

Siph 08 turmiopsi 8 rafaeli Townsend, Ins. Insc. Menst., vol. 3, p. 91, 1915. 

A rather robust species like S. melampyga , from which it differs 
most obviously in having the apex of the abdomen reddish-yellow. 
The parafacials are wider; the second antennal joint is one-half as 
long as the third in the female; and the ocellar bristles, in both 
sexes, are poorly developed, almost hairlike in male. These items 
with the description appear sufficient to distinguish the species. 

Type locality .—San Rafael, Vera Cruz, Mexico. 

SIPHOSTURMIOPSIS MELAMPYGA. new apecies 

Female .—Front at vertex 0.35 of head width in both specimens, 
widening only slightly below, with gray pollen more or less tinged 
with yellow toward vertex; median stripe reddish, not narrowed 
before triangle, where the width slightly exceeds that of the para- 
frontal; the latter with numerous fine hairs, which extend close to 
the border of the eye; inner verticals strong, reclinate, the outer 
about three-fourths as long, curving backward and outward; frontal 
bristles about eight in a row, the uppermost one largest, reclinate, 
the lowest one at middle of parafacial and on level with apex of 
second antennal joint; a secondary irregular row of three or four 
frontals outside of the main row on lower part; ocellar triangle 
bearing a pair strong proclinate bristles and numerous erect hairs, 
postocellars well developed; orbital bristles present; parafacials dis¬ 
tinctly narrowed downward but at narrowest point much wider 
than third antennal joint, densely gray pollinose, with a weak 
bristle and several pale hairs beneath lowermost frontal, bare below; 
face covered with thick gray pollen, very flat with the lower 
border protuberant; ridges bare except a few bristles and hairs near 
base; vibrissae somewhat approximated and situated well above the 
oral margin; first and second joints of antennae reddish-yellow, 
third black, one and one-half times the length of second joint; 
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arista black, of moderate length, a little thickened to or slightly 
beyond middle, length of penultimate joint about twice its width; 
proboscis hardly equaling the height of head, distal joint moderately 
stout; labella somewhat fleshy but not very large; palpi yellow, 
thickened and strongly bowed upward on apical half, bearing long 
black hairs on the lower edge; cheeks gray pollinose, clothed with 
short fine hairs, about one-fifth the eye height; beard dense, whitish; 
eyes bare. 

Thorax black with gray pollen; when viewed from behind five 
dorsal black stripes apparent, the median one becoming indistinct 
anteriorly, the outer pair broadest, interrupted at suture, and the 
intermediate ones obsolete shortly behind suture; scutellum wholly 
reddish, covered with changeable grayish-white pollen appearing 
denser and almost silvery in a very flat rear view. Chaetotaxy: 
Acrostichal, 3, 3; dorsocentral, 3, 4; humeral, 4; posthumeral, 3 
(anterior one small); presutural, 2; notopleural, 2; intraalar, 3 
(none near suture); supraalar, 3; postalar, 2; pteropleural, 1; 
sternopleural, 2, 2; scutellum with one discal, three marginal, and a 
rather long decussate apical pair, disk covered with erect short 
bristly hairs becoming spiny toward apex; postscutellum normal, 
gray pollinose; sides of postnotum below calypters bare; calypters 
opaque, white with yellow rims. 

Abdomen black in ground color, the sides of first three segments 
reddish, fourth entirely black, conical, pointed, and noticeably de- 
flexed; with gray pollen on bases of last three segments extending on 
the venter, the posterior third of intermediate segments and apical 
half of fourth s hin ing black; first segment with a pair of smallish 
median marginals, second with a larger pair, third with a marginal 
row of about 12 bristles, fourth with numerous erect spiny bristles 
over most of its surface, the basal ones longest, becoming shorter and 
weaker toward apex; genitalia retracted but evidently without a 
piercing organ. 

Legs stout, black; middle tibia with three or four large bristles 
on outer front side; hind tibia ciliated on outer posterior edge with 
one long bristle beyond middle; claws and pulvilli not elongate. 

Wings subhyaline; costal spine inconspicuous; veins bare except 
third, which has two to four setules near base; fourth vein with a 
right-angular bend curving outward shortly beyond and continuing 
almost straight to costa, leaving the first posterior cell rather broadly 
open far before the wing tip; hind crossvein joining fourth much 
nearer to bend than small cross vein. 

Length, 10 mm. 


Described from two females collected at College Station, Tex 
October 9 and 20,1919 (H. J. Reinhard). *’ 

Type< —Female, TJ.S.N.M. No. 43271. 
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SIPH0STCRMI0P8IS PHYCIOMS Coquillett 
Sturmia phyoiodis Coquitlett, Eevis. TacMn., p. 109, 1897. 

Coquillett’s description fits the species very well, except that the 
estimate given of the frontal width, especially that for the male 
sex, is too narrow. Several additional items not mentioned in the 
original description are included below: 

Front in male 0.274, in female 0.306, of the head width (10 speci¬ 
mens measured in both); parafrontals yellow to golden pollinose, 
sides of face and cheeks paler in color. Thoracic chaetotaxy: Acros- 
tichal, 3, 3; dorsocentral, 3, 4; intraalar, 3; supraalar, 3; postalar, 
2; notopleural, 2; presutural, 2; posthumeral, 2; humeral, 4; ptero- 
pleural, 1 (small); sternopleural, 2, 1. Abdomen with a pair of 
median marginals on first and second segments (small on first); 
third bearing a marginal row of 10 to 12; fourth with a discal row 
and numerous irregularly placed smaller bristles behind. In the 
male genitalia the inner forceps are united at the base, divided but 
not divergent at apex, on the hind side with a large brownish pad 
thickly covered with soft short pale hairs, rather striking; outer 
forceps nearly as long as inner pair, yellow at base, moderately 
slender beyond middle, tips black, acute, curving forward more 
abruptly than inner ones; fifth sternite reddish, with a broad U- 
shaped incision, the lobes bearing a few fine black hairs. 

The species ranges from Texas to Ohio and Massachusetts. In 
my collection there are 86 specimens from College Station, Tex., 
taken from April to November. The. palpi are usually black but 
sometimes entirely yellow, and there is an occasional specimen with 
the front wholly gray. 
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A NEW P EARL OYSTER FROM THE HAWAIIAN ISLANDS 


By Paul Baetsch 

Curator of Mollusks and Cenoeoio Invertebrates, United States National 

Museum 


The explorations of the Pearl and Hermes reefs and the waters of 
Oahu, Hawaiian Islands, last summer by Dr. Paul S. Galtsoff, of the 
United States Bureau of Fisheries, yielded a lot of material which 
plainly shows that the large pearl oyster of these regions is not 
Pinetada cnmmgi Reeve as usually considered, but a new species, 
which I take pleasure in naming for Doctor Galtsoff, who has trans¬ 
mitted his material to me for identification. 

PINCTADA GALTSOFF!, new species 

Plates 1 and 2, figures 1, 2, and 3; figures 7 and 8, type 

Description .—Shell large, varying in shape from irregularly 
ovate to subquadrate, rather compressed. Hinge oblique, rather 
short and deep; byssal notch of the right valve deeply infolded. 
The outside of the shell is much laminated. In old shells, like the 
type, these laminations do not show the fimbriations at the free 
border present in young individuals. The outside is covered by a 
yellowish-olive periostracum. The nacre of the inside is lustrous 
silvery pearly gray, with a bluish tinge sometimes bordering on 
purple near the edge in old shells, as in the type. The outer margin 
in the type is yellowish horn-colored. In young specimens a band 
near the edge of the nacreous portion may be gold green with a 
greenish tinge or smoky with a greenish suffusion and decidedly 
irridescent. The marginal border in young individuals may be 
brown, variegated with radiating bands of darker brown or the edge 
may be quite deeply smoke gray or almost sooty black. Adductor 
muscle scar large, a little paler than the rest. 

Type .—The type, U.S.N.M. No. 282426, comes from the Pearl and 
Hermes reefs, and measures: Altitude, 288.0 mm.; length, 233.0 mm.; 
thickness, 75.0 mm. 

No. 2878.— Proceedings U. S. National Museum, vol. 79, Art. 12. 

04870—81 1 
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Remarks. —The United States National Museum contains other 
specimens from the Pearl and Hermes reefs, as well as from the 
islands of Maui, Oahu, and Hawaii. 

The short hinge and deeply folded byssal notch suggest a de¬ 
cided relationship with Pinctada margaritifera (Linnaeus). This 
becomes emphasized in young shells, which have the dark marginal 
border characteristic of the dark-lipped shells. The yellow edge of 
adult shells, on the other hand, suggests Pinctada maxima (Jame¬ 
son) , from which it may be at once distinguished by the short and 
more oblique hinge. Some young specimens of the present species 
suggest Pinctada margaritifera cumingi (Reeve). This, however, is 
a much smaller species with decidedly darker inner border; it also 
has a much more strongly rayed, exterior, and comes from Lord 
Hood Island, situated on the Paumotu shelf, which is quite distinct 
from the platform of the Hawaiian group. 

I have attempted to show some of these differences in the plates. 

EXPLANATION OF PLATES 1 AND 2 

Figubes 1, 2, 3. Pinctada galtsoffi, new species. 

4, 5. Pinctada margaritifera cumingi (Reeve) from Raiatea Island, 
Society Islands. 

6. Pinctada maxima (Jameson) from Bubuan Island, Jolo, 
Philippine Islands. 

7, 8. Pinctada galtsoffl, new species. Type specimen. 
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INTERIOR OF SPECIES OF PlNCTADA 
For explanation of plate see page a. 
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NOTES ON AND DESCRIPTIONS OF SOME AMERICAN 

MOTHS 


By Carl Heinrich 

Entomologist, Bureau of Entomology, United States Department of Agriculture 


The notes and descriptions in this paper are offered in response 
to requests for determinations. One genus, 10 species, and one 
variety of American moths are described as new. One old species 
is referred to synonymy, a new food-plant record is given, and the 
genitalia of seven previously described species are figured. 

Family GEOMETRIDAE 

Subfamily GEOMETRINAE 

GALENARA CONSIMILIS, new species 

Plate 1, Figures 2, 3, 4 

Description .—Palpus brown, ocherous on inner side. Face ocher- 
ous-brown. Thorax brown. Forewing brown faintly shaded with 
ashy white, the whitish color forming a pale diffused outer border to 
t. a. line, a rather large pale spot beyond cell, and a pale suffusion 
near tornus; t. a. line sinuate, rather well defined; median dark band 
poorly defined, fusing more or less with a broad dark postmedian 
shade; a distinct blackish-brown incurved line on outer margin of 
cell and a similar incurved line below from vein 2 to dorsum, but 
(in the male at least) no defined postmedian line; s. t. line blackish 
brown, discontinuous (broken between veins 3 and 4), outwardly 
edged with dear white; area bordering termen slightly paler than 
ground color of remainder of forewing, but not white; terminal line 
scalloped, black; cilia pale smoky fuscous. Hind wing pale smoky 
fuscous, somewhat darker outwardly; terminal line dark brown; a 
white spot at anal angle margined inwardly by a blackish streak; 
cilia pale smoky fuscous. 

Genitalia figured from type and paratype. 

Alar expanse .—34 to 45 mm. 

No. 2879 .—Proceedings U.S. National Museum, Vol. 79, Art. 13. 

58630—31 i 
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Type and paratypes, —■U.S.N.M. No. 43250. 

Type locality .—Clouderoft Eeserve, Reservoir Canon, Lincoln 
National Forest, N. Mex. 

Food plant .—Douglas fir {Pseudotmga taxifolia). 

Remarks .—Described from male type and four male and one 
female paratypes from the type locality and reared under Hopkins 
TJ. S. No. 18083 from larvae defoliating Douglas fir (H. E. Burke, 
collector). Moths issued November 20 and 26 and December 1, 3, 
and 29, 1928. In September of 1928 the caterpillars were reported 
as doing considerable damage to the trees. 

The species is close to and easily confused with G. lixaria Grote, 
from which it is distinguished in markings chiefly by the clear white 
line bordering the dark subterminal line. In lixaria and lallata Hulst 
the white border of the s. t. line is always more or less speckled with 
fuscous. The male and female genitalia readily separate consimilis 
from anything in the Cleorine group, the hooked apex of aedoeagus 
and single strong cornutus at once identifying the male. Male geni¬ 
talia of tire other species of Galenara have been figured by McDun- 
nough. 1 I add here a drawing of the female genitalia of lixaria 
(pi. 1, fig. 1) to show the differences from those of the new species. 
The venation of consimilis is normal except that the forewing has 
veins 10 and 11 short stalked in both sexes. Unfortunately all the 
specimens except one male paratype are rubbed and in very poor 
condition, so the pattern of the female could not be described. It 
seems to have a rather well-marked, almost straight t. p. line on fore¬ 
wing and a narrow dark transverse line on outer half of hind wing, 
at least from inner margin to about vein 5. Neither of these is 
distinguishable in the male. 

Family EPIPYROPIDAE 

EPEPYKOPS CUCULLATA, new .pedes 
Plate 2, Figures 5, 7, 8, 9 

Description .—A small blackish fuscous species hardly distinguish¬ 
able from barberiana Dyar except on genitalia characters. Fore and 
hind wings concolorous. Head and thorax a trifle darker. 

Male genitalia figured. 

Alar expanse .—10 mm. 

Type^ —U.S.N.M. No. 43251. 

Type locality .—Port au Prince, Haiti. 

Remarks .—Described from the male type reared by H. L. Dozier 
from a white semiovoid cocoon found on the leaf of an unidentified 
vine and sent by him with letter of January 4,1930. The host of the 


1 Bull 18, Ent. Brandi Canadian Dept. Agr., pp* 14-15, 1920. 
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larva was not discovered, but it should prove to be a species of 
Fulgoridae (the normal host of the Epipyropidae). The known 
species of Epipyropidae are few and easily separated by structural 
characters. This new species can be recognized at once by its small 
size and the enlarged cucullate tegumen of its genitalia. Only two 
other Am erican species could possibly be confused with it, E. bar¬ 
beriana Dyar from Texas, which differs strikingly in every detail of 
the genitalia (pi. 2, fig. 6), and Oedema exigua Hy Edwards from 
Arizona formerly placed in the Psychidae but recently identified 
as an Epipyropid by Frank Morton Jones, 2 who has sent me a sketch 
of the venation and antenna of exigua. They agree substantially 
with those of cucullata and barberiana. The type of exigua (a 
female) is in the National Museum collection, and is somewhat larger 
than the males of either barberiana or cucullata. Mr. Jones has a 
couple of other , specimens, also females. Unfortunately we know 
only males of barberiana and cucvdlata and only females of 
Edwards’s species. 

I am inclined to believe that when a male of exigua is discovered it 
will prove to be a true Epipyrops, and possibly the same as barberi¬ 
ana. The distribution of the two (Texas and Arizona) would 
suggest this. 

Dyar® has given a good description of the Epipyrops larva in his 
paper on E. barberiana , and Jordan 4 has described and figured the 
venation and genitalia of several exotic adults; but so far as I know 
no one has treated the pupa. I, therefore, include drawings (pi. 2, 
figs. 8, 9) of the pupa of cucullata. It shows str ikin g similarity 
(except in its small size and more dilated antennal case) to that of 
Lagoa in the Megalopygidae. The male genitalia of Epipyropidae 
resemble most those of the Dalceridae. The two families are closely 
related, differing in genitalia chiefly in the development of vinculum 
and anellus. Other obvious genitalic differences in the two families 
are chiefly of specific or generic significance. 

Family PYEALIDAE 
Subfamily CRAMBINAB 

DIATRAEA CONSIDERATA, new species 

Plate 3, Figures 10, 12 

• Description. —A large species allied to D. magnifactella Dyar, the 
sexes showing marked contrast in color. 

Male dark grayish fuscous with coneolorous hind wing. Female 
pale brownish straw color with pure white hind w in g. Outer cross 


! Texas Agr. Exp. Stat. Bull. 382, p. 8, footnote, 192S. 
* Proc. But. Soc. Washington, vol. 5, p. 44, 1902. 

4 Nov. Zool'., vol. 34, pp. 136-140, pis. 1-3, 1928. 
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line on fore wing distinct in both sexes, consisting of a series of dots 
on the veins with a thin sharply angulate line between each dot; 
inner line obscure, somewhat more distinct in the male; discal dot 
small ; terminal dots distinct. Front with a tubercle. Hind tibia of 
male without hair tuft. 

Male genitalia distinguished by the greatly enlarged and coarsely 
spined projection from costal base of harpe. Lateral lobes of 
tegumen rounded. Gnathos weakly spined toward apex. 

Female genitalia like those of magnifactella. 1 

Alar expanse. —Male, 31 mm.; female, 89 mm. 

Types and paratypes .—-TJ.S.N.M. No. 43252. 

Type locality. —Eldorado, Sinoloa, Mexico. 

Food plant. —Sugarcane ( Saccharum officinarum). 

Remarks. —Described from male type and one male and one female 
paratype from the type locality (“2-11-29,” “2-10-29,” S. E. 
Flanders). 

DIATBAEA BU8CKELLA BOSA, new variety 

A Venezuelan race agreeing with typical busckeUa in genitalia; 
but with a distinctly pinkish ocherous tint on fore wings of both 
sexes. Typical busckella is pale straw color. 

Alar expanse. —Male, 29 mm.; female, 38 mm. 

Type and paratypes. —U.S.N.M. No. 43253. 

Type locality .—Carabobo, Venezuela. 

Food plant. —Sugarcane. 

Described from male type, 6 male and 5 female paratypes from 
the type locality (H. T. Osborn, 1929) and 3 male and 1 female 
paratypes from Caracas, Venezuela (A. Ibarra), all reared from 
larvae boring in sugarcane. 

PLATTTES (?) AENIGMATICA. new specie* 

Plate 3, Figtjbe 11 

Description. —Labial palpus projecting one and one-half times the 
length of the head beyond it, porrect; fuscous on outer side, white 
beneath and on inner side. Head, thorax, and fore wing pale straw 
color; a conspicuous black dot at end of cell and a sparse scattering 
of black scales over rest of wing (these black scales very few, widely 
separated, and noticeable only under magnification); wing other¬ 
wise unmarked. Hind wing cream white. 

Female genitalia figured from type. 

Alar expanse .—26 mm. 

Type .—IJ.S.N.M. No. 43254. 

Type locality .—Gunnison, Colo. 

Food plants —Thistle ( Cirsivm sp.) 

* Pot genitalia of the American Diatraea see Dyat and Heinrich, Proc. U. S. Nat. Mus., 
vol. 71, no. 2881, pp. 1-48, pis. 1-20, 1927. 
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Remarks .—Described from reared female type (August 5, 1924, 
Henry Bird). Mr. Bird has kindly supplied the following biological 
note: 

In a survey for Papmpenm larvae through a portion of Colorado, in 1924, 
thistles were considered a possibility and a large number were examined. The 
only flagrant lepidopterous infestation noted was at Gunnison, where a large 
species, seemingly a Cirsium of the undulata group, but not yet in flower, was 
infested by Pyralid-like larvae, six or eight often mining a single stem. Their 
operation causes the top of the plant to blacken and droop, easily advertising 
infestation. Because of the apparent localization, breeding the moth seemed 
desirable. 

The larvae were active, with tubercles prominent, spinning random strands 
which helped to retain the frass in the hollow stem at the workings. 

Being moist, this residue furnished medium for a dipterous larva, while 
a hymenopterous species, in puparium, was noted to have worked as primary 
parasite, undoubtedly upon the miner. Subsequently a sample of both these 
associated species was reared.” 8 

The moth is easily distinguished by genitalia and pattern. It 
fits equally badly in Plastytes and Ghilo. The front is neither evenly 
rounded as in typical Platytes nor conically produced as in Ghilo 
but projects forward and downward. The costa of fore w ing is 
different also, being slightly convex toward apex. The species prob¬ 
ably deserves a new generic designation, but this can wait upon the 
discovery of the male. 


Subfamily PTKALINAE 
AGLOSSA FURVA, new species 

Plate 4, Eigubes 13, 14 

Description.—A. moderately sized species with dark fore and hind 
wings. 

Antenna ocherous shaded above with blackish fuscous. Palpus, 
head, and thorax blackish fuscous more or less spotted with ocherous. 
Fore wing blackish fuscous with an angulate transverse band from 
costa beyond base and reaching almost to dorsum, a rounded ocherous 
black-centered spot near end .of cell, a rather conspicuous ocherous 
spot on costa before apex, and a faint purplish ocherous shading 
toward termen; cilia smoky, but slightly paler than dark ground 
color of wing. Hind wing blackish-smoky-fuscous; cilia slightly 
paler with no dark basal band. 

Genitalia figured from male type and female paratype (the latter 
from Vancouver Island). 

Alar expanse .—23 to 28 mm. 

Type and parastypes.— U.S.N.M.'No. 43255; paratypes also in col¬ 
lection of John F. Clarke. 


•Tbe dipteron has been determined by C. T. Greene as Sphaerophoria aulphuripes Thom¬ 
son ; and the hymenopterous parasite by R. A. Cushman as Amlilytelea 8 p. 
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Type locality. —British Columbia. 

Food picmt. —Unknown. 

Remarks. —Described from male type and one male paratype from 
British Columbia but without definite locality label (“ 9-7-25 ” and 
«9_8_25,” Blackmore Nos. 85 and 86); one male paratype from 
Saanichton, British Columbia (“ 31-VII-1922,” John G. Colville, 
“ 397 ”); one male paratype from Departure Bay, British Columbia 
(“ 21-7-08,” Blackmore No. 598); one male paratype and one female 
paratype from Quamichan Lake, Vancouver Island (“16-VII-22” 
and “ ll-VH-08,” Blackmore Nos. 399 and 398). 

The new species is at once distinguished by its exceptionally dark 
hind wings. A. gigmtalis Barnes and Benjamin, the darkest of pre¬ 
viously described species, shows more contrast in fore and hind wings 
and is a much larger insect. The genitalia of the various Aglossa 
are quite similar, displaying slight but apparently consistent differ¬ 
ences. A. cwprialis Hiibner has a narrow, distinctly chitinized trans- 
tilla lacking in the other species. The harpes of cupriaZis, cwprina 
Zeller, and baiha Dyar are broader and more abruptly tapering 
toward apex. The aedoeagus is at least one-third , shorter in propor¬ 
tion to its diameter in baba than in cuprina , cupridis, or furva; while 
acailalis Dyar has an aedoeagus of different shape from that of all 
the other species, the organ being much more slender on basal three 
quarters. A. ooulalis Hampson (from Texas) I do not know. This 
species, however, has pale hind wings. 

Family OLETHEEUTIDAE 

Subfamily LASPEYRESIINAE 
GYMNANDKQSOMA DESOTANUM Heinrich 
Plate 5, Ficuxe IS 

Remarks. —In addition to the original female paratype we now 
have in the National Museum collection two males and a female from 
Miami Beach, Fla., reared by T. E. Snyder, June 30, August 10, and 
July 21,1916, from larvae feeding in red-mangrove seed. The males 
have the secondary characters (tufted hind tibiae and hair pencil) 
decidedly less developed than those of pwictidiscmum Dyar. Vein 5 
of the hind wing is also appreciably bent toward the base in both 
sexes. The male genitalia, however, show that desotamm must be 
associated with punctidiscanum, the only striking difference being in 
the shape of the cucullus of the harpe. This is shorter and has more 
of a projection at neck in desotanmm than in Dyar’s species. 

Male genitalia figured. 
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Subfamily BUGOSMINAE 

THIODIA IMPLICATA, new ipecies 

Description. —A white species with pale ocherous-fuscous basal 
patch and outer fascia. 

Palpus, face, head, and thorax white. Fore wing white with dark 
markings pale ocherous-fuscous; an outwardly angulate basal patch 
not reaching costa and broken longitudinally by streaks of the white 
ground color; costa from base to middle pure white, unmarked; from 
just beyond middle a dark band slanting outward to upper inner edge 
of ocelloid patch and joining a vertical shade of the same color from 
tornus, forming with it a complete angulate fascia; on outer half of 
costa three conspicuous dark spots; ocelloid patch white containing 
two black streaks and shaded above by ocherous-fuscous; cilia white 
heavily peppered with fuscous and blackish scales. Hind wing very 
pale smoky fuscous; cilia white. 

Male genitalia as in striatana occidentalis. 

Alar expanse- —17 to 20 mm. 

Type and pamtypes. —U.S.N.M. No. 43256; paratypes in Clarke, 
American Museum, and Canadian national collections. 

Type locality. —Rochester, Wash. 

Food plant. —Unknown. 

Remarks. —Described from male type, seven male paratypes from 
the type locality (“ 13-VI-29 ” and “ 2G-VI-29,” W. W. Baker), 
and one male paratype from Wellington, British Columbia (Theo. 
Bryant, collector, “Blackmore No. 890), all received from John 
F. Clarke. 

This species is close to and possibly another extreme variety of 
striatana Clemens but differs so markedly from it and its other 
western variety ( occidentalis ) in pattern that I hesitate to name it 
anything but a distinct species. 

GRETCHENA DULCIANA Heinrich 

The food plant of this species is alder {Alnm). The larvae tie 
the tender terminal leaves in a small compact bundle and feed within 
the tie. From larvae collected by the writer early in July, 1918, near 
Marlboro, Md., a moth (male) issued July 24. 

EPINOTIA OPPOSITA, new species 

Plate 6, Figure 21; Plate 7, Figure 26 

Description. —A species allied to patriciana Walsingham, with 
different wing pattern in male and female, a costal fold inclosing a 
strong scale tuft on male fore wing, and conspicuous black sex scaling 
on hind wing, abdomen, and hind tibiae of the male. 
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Male .—Antenna, palpus, head, and thorax dark grayish fuscous; 
the scale ends paler; a black spot on basal segment of antenna; inner 
side of palpus whitish. Fore wing grayish fuscous with dorsal half 
somewhat paler; a rather broad costal fold, not reaching to middle 
of wing, inclosing a thick tuft of yellowish scales interspersed with 
a few black scales; a very sparse dusting of black scales on costal 
half of wing; costa faintly striated; a blackish dot at apex and a 
curved black line over ocelloid patch; latter consisting of two obscure 
vertical metallic bars inclosing two faint black dots on a pale ground; 
veins 3,4, and 5 approximate toward termen; termen concave. Hind 
wing pale smoky fuscous; hair on cubitus in the form of a thick pale 
tuft (similar to that of Croeidosema plebeiana) at base followed by 
a line of whitish hairs beyond; a long yellow hair pencil from 
extreme base; black sex scaling on anal area to and including vein 
3 b, on area between cell and costa and along upper and lower veins 
of cell; the sex scaling repeated upon the same areas on under side 
of hind wing; cell clear, somewhat paler than remainder of wing; 
cilia pale with dark basal band, whitish at inner angle. Under side 
of fore wing with area of the fold distinctly ocherous and rough 
scaled; costal half of wing (except for area under the fold) from 
dorsal margin of cell and to end of cell covered with black sex 
scaling. Similar black scaling on dorsum of abdomen and on tibia 
of metathoracic leg. Throughout, the black sex scales are overlaid 
but not obscured, by a scattered dusting of white scales. 

Female. —Differs from the male in having no black sex scaling; 
in having the costal area of fore wing paler than the dorsal and the 
head and thorax darker. Fore wing with a blacliish-brown incom¬ 
plete basal patch on dorsum; a similarly colored patch on dorsum 
before tornus; area between them whitish or whitish ocherous; on 
disk above this an oblong dark (brown or blackish) patch; remainder 
of wing pale ocherous-brown with a faint rosy tint; costal striae 
brown interspaced beyond middle with sordid white; apical dark 
dot conspicuous. Hind wing very pale smoky fuscous, darker toward 
apex and termen; cilia slightly paler, with a dark basal band.. 

Genitalia figured from type (male) and paratype (female) from 
the type locality. 

Alar expanse. —12.5 to 15.5 mm. 

Type and parastypes. —U.S.N.M. No. 43257; paratype also in Cor¬ 
nell University collection. 

Type locality. —Lima. Peru. 

Food plants —Alfalfa (Medieato), cowpeas ( Vigna ). 

Remarks. —Described from male type and 3 male and 11 female 
paratypes reared from larvae boring in stems of cowpeas and re¬ 
ferred by Dr. Johannes Wille under No. 154r-29; 1 male and 1 
female paratype labeled “On Palms, E. Gandion, collector;” 1 
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mnlA and 1 female paratype reared from buds of alfalfa, February 
15, 1915 (E. Gandron), all from the type locality; also 1 male 
paratype from Matucana, Peru (Cornell University Expedition, lot 
607, collected May 27,1920). 

In addition to the above I have examined a male from Purulha, 
Guatemala, a male from La Florida, Costa Rica, and three females 
from Costa Eica that are presumably conspecific, certainly nothing 
more than a local race of this species. In the fore wings of both 
sexes there is a black streak extending back to the cell from the 
curved line over the ocelloid patch much as in aporema Walsingham. 
I am unable to find any trace of this in the Peruvian specimens. 
There are no other differences and the genitalia (male and female) 
of the two forms agree. 

This species is very close to pairiciana Walsingham and the fol¬ 
lowing new species (acoessa). All three have similar sex scaling in 
the male, a similar pattern scheme, and similar scale tufts under 
the costal fold in male fore wing. They differ rather strikingly in 
genitalia and in several male characters. In acoessa the costal fold 
extends to well beyond middle of costa, the thick hair tuft on cubitus 
of hind wing is dark smoky fuscous, and the hair pencil from base 
of hind wing is lacking. In pairiciana the costal fold is short as in 
opposita, but the hair pencil and cilia at inner angle of hind wing 
are black and the pecten on cubitus is not developed into a tuft as 
in the other two species. 

•’* , EPINOTIA ACCESSA, new species 
Plate 6, Figure 20; Plate 7, Figure 24 

Description .—Similar to E. opposita in pattern and color; but 
showing important genitalic and other differences. 

The fore wing of the male has a rolled-over costal fold, which ex¬ 
tends to well beyond middle of costa; a black suffusion on dorsum at 
base; an extended blackish suffusion over costal half of wing from 
base to beyond cell. Hind wing dark brown with black sex scaling 
on anal area and more or less along veins; a blackish fuscous scale 
tuft on cubitus near base; no appreciable hair pencil from extreme 
base of wing. Black sex scaling on under side of fore and hind 
wings, abdomen, and hind tibiae, as in opposita. 

Female as in opposita , except for a very slight olive-green shadin g 
on dorsal dark areas of fore wing and for the position of the genital 
opening, the latter being more caudally placed in opposita (compare 
pi. 7, figs. 24 and 26). In superficial appearance females of accessa 
also resemble those of Crocidosema plebevma Zeller and Epinotia 
lantana Busck. Both of these are easily separated on genitalic char¬ 
acters (see pi. 7, figs. 23 and 25). Their males need not be confused, 
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as they lack the characteristic black sex scaling of access®, opposita, 
and patriciana. 

Genitalia figured from type (male) and paratype (female) from 
the type locality. 

Alar expanse. —12.5 to 15.5 mm. 

Type and paratypes. —U.S.N.M. No. 43258. 

Type locality. —Trinidad Biver, Panama. 

Food plant. —Unknown. 

Remarks. —Described from male type and 1 male and 1 female 
paratype from the type locality (March, 1912, August Busck); 1 
female paratype from Cabima, Panama (May, 1912, Busck); 1 male 
paratype from La Florida, Costa Bica (William Schaus); 1 female 
paratype from Tuis, Costa Bica (Schaus); and 1 female paratype 
from Vera Cruz, Mexico (December 14,1907, Frederick Knab). 

EPINOTIA PATKICIANA (Walringham) 

Plate 6, Figuee 22 

Eucosma patriciana Walsingham, Biol. Centr. Amer. Lepid. Heter., vol. 4, 
p. 232, 1914. 

Remarks. —Male genitalia figured from paratype in the United 
States National Museum from Jalapa, Mexico. In addition to this 
specimen I have examined a male from Volcan Santa Maria, a male 
from Palin, and a male from Cayuga, Guatemala (Schaus and 
Barnes, collectors). I do not know the female. The male is easily 
distinguished from other Epinotia that have the black sex scaling 
by its characteristic genitalia, by the black cilia on inner margin of 
hind wing, and by the long black hair pencil on the base of the hind 
wing. 

Alar expanse. —12 to 14 mm. 

Type. —In British Museum. 

Type locality. —Teapa, Mexico. 

Food plant. —Unknown. 

EPINOTIA LAN TANA (Buick) 

Plate 6, Figube 19; Plate 7, Figube 25 

Orocidosema lantana Busck, Proc. Ent. Soc. Washington, vol. 12, pp. 132-133, 
1910. 

Eucosma lantana (Busck) Walsingham, Biol. Centr. Amer. Lepid. Heter., vol. 
4, p. 233, 1914. 

Remarks. —Genitalia figured from male type and female para¬ 
type from Tantalus, Oahu, Hawaii The male genitalia are similar 
to those of opposita, showing only a trifling difference in the shape 
of the cucullus of harpe. The female organs, however, are quite 
different, and the males are otherwise distinct. E. lantana has no 
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black sex scaling, and tbe front is curiously modified, being deeply 
grooved to hold the closely appressed, upturned palpi. 

Alar expanse. —9 to 12 mm. 

Type. —In National Museum collection. 

Type locality. —Tantalus, Oahu, T. H. 

Food plant. —Lantana ( Lantana ). 

. CROCIDOSEMA PLEBEIANA Zeller 

Plate 7, Figure 23 

Female genitalia figured from specimen in National Museum col¬ 
lection reared from Malvaviseus dmmmondii , Smith Point, Tex., 
December 10,1918 (H. S. Barber). 

ANCHTLOPERA BRAUNI, new species 
Plate 5, Figure 16 

Description. —A -whitish ocherous species with argus-brown basal 
patch and a black shading on costa beyond middle; close and similar 
to definitivana Heinrich, but easily distinguished by male genitalia. 

Palpus sordid white, the outer side sparsely dusted with blackish 
fuscous. Head and thorax argus-brown; tegula whitish ocherous at 
base. Fore wing with basal half of costa and tornal area whitish 
ocherous, the white in tornal area more or less suffused with brown ; 
a few indistinct short brown strigulae on costa before middle; on 
costa beyond middle an outwardly slanting blackish band suffusing 
with a pair of longitudinal black streaks at end of cell, these latter 
occupying the upper third of a slanting, oblong, brown patch, which 
entends below the cell to vein 2; dark basal patch with a black 
shading toward costal margin, with costal margin sharply angled at 
middle and with outer margin decidedly slanting and slightly 
notched; cilia fuscous with a whitish band at base. Hind wing dark 
smoky fuscous, pale toward base; cilia pale smoky fuscous with a 
dark basal band. 

Male genitalia figured from type. 

Alar expanse. —12 to 14 mm. 

Type and paratypes. —U.S.N.M. No. 48259; paratypes also in 
American Museum of Natural History and Miss Braun’s collections. 

Type locality. —Beaver Pond, Adams County, Ohio. 

Food plant. —Buckthorn (Rhcmmw lanceolata). 

Remarks. —Described from male type and 2 male and 4 female 
paratypes from the type locality (labeled “ V-ll-27,” “ VII-10-27,” 
“ VII-12-27,” “ Vn-13-27,” « VH-14-27 ” under number “ B1305 ”); 
4 female paratypes from Clermont County, Ohio (labeled “ IV-1 ” 
and “ IV-4-16 ” under number “ B897 ”); and 3 male paratypes from 
Champaign County, Ohio (“V-ll-29”). We are indebted to Dr. 
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Ann ette Braun for all the above and for the text figure that accom¬ 
panies this description. The Adams and Clermont County specimens 
were reared by her from larvae feeding on leaves of Rhamrms lanceo- 
lata and the three males from Champaign County were taken resting 
on RhctoMim akdfolia. Begarding the Beaver Bond specimens 
Doctor Braun writes as follows: 

The young larva makes a characteristic fold in the leaf toward its tip, 
by bringing the outer margin at one point close against the midrib; feeding 
takes place beyond the fold toward the tip of the leaf (fig. 1, A). As it 
consumes the leaf in front of it the larva extends the fold backward toward 
the base of the leaf (fig. 1, B). The larva is pale yellowish, rather translu¬ 
cent, with head about the same color as the rest of the body. Pupa (in breed¬ 
ing jar) in fold, usually at edge of leaf. These notes apply more particularly 
to the first generation of larvae; by the time the fall generation appears in 



Fionas I.—Work of Anchylopera brauni on buckthorn (Rhamnus) leaf: A, Char¬ 
acteristic fold and beginning of feeding; B, same leaf a week later 


September and October, the leaves are usually in rather poor condition from 
the feeding of other species, specially Apopthi&is pullata and NeptimJa rlimi- 
nicola , and the mode of feeding of the Awcfhylopem is not as characteristic, 
as the larva may feed at either end of the fold or irregularly. 

The species is easily recognized and not to be confused with any¬ 
thing else in the genus except the western depiitivana from which 
it is at once separated by its shorter, stouter aedoeagus and differently 
shaped harpe, the lower margin of the eucullus being convex and 
evently rounded in brauni and distinctly concave in definitivana. 
The uncus is also proportionally shorter in brauni . 

r ' ANCHYLOPERA SPERAEIFOLIANA Clemens 

Through the kindness of Miss Braun we now have authentic speci¬ 
mens of this species reared from larvae taken feeding on Spiraea 
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opvfofolia. These specimens prove that the so-called “type” at 
Philadelphia is spurious. They agree with Clemens’s original de¬ 
scription and except in size with bwrgessiana Zeller. The latter may 
possibly be retained as a race of spdraMfoliana on its food plant dif¬ 
ference and slightly larger size. I doubt, however, that it is any¬ 
thing more than a synonym. This identification leaves the species 
previously identified as spiraeifoliana and which I figured under that 
name in my Revision of the Eucosminae 7 without a name. Until 
we are better informed it may go as metamelana Walker. It is quite 
possible that the name disdgerana i Walker has been incorrectly ap¬ 
plied to western specimens. In that case it probably would apply 
to the spiraeifoliana of authors. We shall never clear the muddle 
of Walker names until his types are reexamined and their genitalia 
studied. 

The Fernald “ homotype ” of “ spiraeifoliana ” now in the National 
Museum is a specimen of a/ngulifasdana Zeller. 

Subfamily OLETHREUTINAE 
SATRONIA TANTILLA Heinrich 
Plate 4, Figure 15 

I have examined a large series of this species reared from longleaf 
pine (j Firms palustris) from Starke, Fla. (May 28 to June 1, 1929, 
O. L. Harper). The males have all veins in fore wing present and 
7 and 8 separate. The genus Satronia was described from an abnor¬ 
mal specimen with 7 and 8 united. Since this character does not 
hold, Satronia can only be retained separate from Goditha on the 
subparallel rather than separate and parallel condition of veins 6 and 
7 of hind wing. The only other American genus without pecten on 
the lower median vein of hind wing ( Sereda ) has veins 6 and 7 ap¬ 
proximate (tortriciform) toward base. I hesitate to lump Satronia 
with either Goditha or Sereda on account of its quite differently 
formed male genitalia, which, except for the absence of socii, most 
closely resemble those of Ricrila y a genus easily separated on male and 
female characters. 

The female genitalia of Satronia have two thornlike signa in bursa 
and the ductus bursae strongly chitinized and bent (as in Sereda ). 
The female of Goditha is unknown. 

Female genitalia of S . tantUa figured from reared specimens from 
Starke, Fla. 

PHAECASIOPHORA INSPERSA, new species 

Description .—A pale tawny ocherous species with a very faint 
ferruginous tint in fresh specimens and no definable basal patch or 
outer band on fore wing. 

7 U. S. Nat. Mus. Bull. 123, p. 236, 1923. 
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Palpus ocherous blotched, odl outer side with fuscous. Basal joint 
of antenna fuscous. Face and head tawny-ocherous. Thorax and 
fore wing pale tawny-ocherous peppered with blackish scales, the 
latter arranged in transverse lines on fore wing and but faintly 
visible to the naked eye, most conspicuous as a dark shading at end 
of cell; cilia pale ocherous-ferruginous. Hind wing but slightly 
darker than fore wing, a trifle more fuscous. 

Male genitalia as in nvveiguttana Grote, except that cucullus of 
harpe is somewhat more slender. 

Alar expanse .—18 to 19 mm. 

Type and I paratypes. —U.S.N.M. No. 43260. 

Type locality. —St. Petersburg, Fla. . 

Food plant. —Unknown. 

Remarks .—Described from male type and two male paratypes from 
the type locality (“3-3-15,” R. Ludwig). 

A distinct and easily recognized species. It lacks altogether the 
strong pattern markings and white cell dot of the other two species 
of the genus and has the hind tibia even less tufted than that of 
nweigvittana. Its genitalia, however, are distinctly of Phaecasio- 
phora type and scarcely distinguishable from those of niveiguttana. 

TSINILLA, new genus 
Plate 5, Figure 17 

Genotype.—Eucosma lineana Fernald (North America). 

Description .—Thorax with posterior tuft. 

Fore wing smooth; termen concave; 12 veins, all separate; 7 to 
termen; 8 and 9 approximate at base; upper internal vein of cell 
from between 9 and 10; 3, 4, and 5 not approximate at termen; 2 
strongly bent and running up to termen parallel to 3; 1 o indicated 
by a distinct fold in the wing in both sexes, the fold running into 
vein 2. 

Hind wing with 8 veins; 6 and 7 approximate toward base; 3 and 
4 connate; 5 approximate to 4; termen slightly sinuate below apex; 
in male a chitinous ridge on inner margin. 

Hind tibia of male with hair pencil from base. 

Male genitalia with harpe narrowly elongate, rather evenly spined 
from sacculus to apex; cucullus small, less than half the length of 
the harpe; eorauti a cluster of long deciduous spines; uncus weakly 
spined. 

Female with two thomlike signa in bursa; ductus bursae moder¬ 
ately long, strongly chitinized toward genital opening. 

A monotypical tropical genus extending into southern Florida. 
Shows affinities to Eumarozia, Zomaria, and HedHa. 
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Remarks .—In my Revision of the Olethreutinae, 8 1 placed Uneana 
provisionally in Hedia , calling attention to its aberrant character 
(concave termen of fore wing, the strongly bent condition of vein 
2, and the origin of upper internal vein of cell from between 9 and 
10). At that time we knew only the female. Since then Frank 
Morton Jones has collected a number of the larvae in southern Florida 
and reared a series of males and females, which are now in the Na¬ 
tional Museum collection. 

The male genitalia, except for the weakly spined uncus and short 
cucullus, would not bar the species from Hedia, but on other char¬ 
acters it does not fit. The only other American olethreutine genus 
with concave termen (. Episwvus) lacks the tufted thorax and has 
veins 3, 4, and 5 decidedly approximate at termen. 

Male genitalia figured from specimen reared from larva feeding 
on Anona in southern Florida (issued March 8, 1930, F. M. Jones). 
Mr. Jones writes of the larval habits as follows: 

Almost invariably feeding begins at the tip of tbe leaf, which is pulled to¬ 
gether at the margins, leaving the basal portion of the leaf open and flat; 
as feeding proceeds and the larva grows larger, the folded-together portion 
is extended toward the base, until the entire leaf is neatly folded together,' 
its margins meeting more or less evenly; and within the flattened cell thus 
formed the larva makes transverse partitions of white silk, these partitions 
more or less evenly spaced. Usually only one larva inhabits a leaf, and when 
more are present, they are of different ages. Probably one leaf usually suffices 
for the growth of the larva, but when two leaves are in contact, the infested 
one is sometimes joined with silk to the adjacent leaf, and both are fed upon. 
No cocoons or pupae were found in the leaf-nests, though the small white 
cocoons of a parasite were frequently present. * * * The Anona leaf tier 
makes its cocoon by cutting a flap in a leaf-margin (not the leaf it has fed 
upon) and folding it over. ~ 


EXPLANATION OP PLATES 


The plates herein were drawn imder the author’s supervision by 
Mrs. Eleanor A. Carlin, of the Bureau of Entomology. They are 
much enlarged but not drawn to a definite scale. 

Explanations of symbols applied to genitalia: 


Ae. aedoeagus. 

An. anellus. 

Cn. cornutus. 

On. gnathos. 

Go. genital opening (female). 
JBTp. harpe. 

81. socii. 


Tg. tegumen. 

U. uncus. 

7m. vinculum. 

7m. a. bent arm of vinculum form¬ 
ing attachment to tegu- 
men (in Epipyrops). 


8 U. S. Nat. Mus. Bull. 132, p. 165, 1926. 
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Explanation of symbols applied to 

do, anal opening, 
af. antenna. 

cap-, coxa of prothoracic leg. 
caP* coxa of mesothoracic leg 
go. genital opening. 

I 1 , prothoracic leg. 


pupa: 

Z\ mesothoracic leg. 
f. metathoracic leg. 
lb . labrum. 

Ip* labial palpus. 
md. mandible. 
mx. maxilla. 


Plate 1 

Figotb X. Qatenara lixaria (Grote): Female genitalia (ventral view). 

2. Oalenara consimUis Heinrich: Male genitalia (ventral view). 

3 * Gdlenara consimUis Heinrich: Female genitalia (ventral view). 

4. Galenara consimUis Heinrich: Part of male abdomen (ventral view) 
showing intersegmental sex tufts between seventh and eighth 
segments. 

Plate 2 

Figubb 5. Epipyrops cucullata Heinrich: Male genitalia (ventral view). 

6. Epipyrops barberiana Dyar: Male genitalia (ventral view). 

7. Epipyrops cucullata Heinrich: Venation of wings (male), 

8. Epipyrops cucullata Heinrich: Pupa, ventral view. 

9. Epipyrops cucullata Heinrich: Pupa, dorsal view of two segments, 

greatly enlarged to show characteristic scobinations. 

Plate 3 

Figtjbe 10. Diatram oonsiderata Heinrich: Female genitalia (ventral view). 
11. Platytes aenigmatica Heinrich: Female genitalia (ventral view), 

'"'i 12. JDiatraea coneiderata Heinrich: Male genitalia; a=tegumen, uncus, 

and gnathos (three quarters view); &=harpes, vinculum, and 
. anellus (ventral view); c=aedoeagus. 

s , . Plate 4 

Figubb 13. Aglossa furva Heinrich: Female genitalia (ventral view). 

14. Aglossa furva Heinrich: Male genitalia; a=aedoeagus; b=genitalia 

with aedoeagus omitted (ventral view). 

15. Batrovda tantilla Heinrich: Female genitalia (ventral view). 

Plate 5 

Figueb 13. Anchylopera brauni Heinrich. 

17. TsinUla Imeana (Fernald). 

18. Oymnandrosoma desotmum Heinrich, 

Plate 6 

Figtjbe 19. Epinotia larvtana (Busck). 

20. Epinotia accessa Heinrich. 

21. Epinotia opposita Heinrich. 

22. Epinotia patriciana (Walsingham). 

Plate 7 

Fioube 23. Vrocidosema plebeiana Zeller. 

24. Epinotia accessa Heinrich, 

25. Epinotia Janiana (Busck). 

26. Epinotia opposita Heinrich. 
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Genitalia of Pyralidae 

FOR EXPLANATION OF PLATE SEE PAGE 16. 
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Male genitalia of Olethreutidae 
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DESCRIPTIONS OF THIRTEEN NEW AMERICAN AND 
ASIATIC ICHNEUMON-FLIES, WITH TAXONOMIC 
NOTES 


By R. A. Cushman 

Entomologist, Bureau of Entomology, United States Department of Agriculture 


This paper includes the descriptions of 13 new species of ichneumon- 
flies of the families Ichneumonidae and Braconidae from North and 
South America, China, and Korea, together with a few taxonomic 
notes. 

Family ICHNEUMONIDAE j 

ECTOPIMORPHA LTJPERINAE, new species 

Similar in form to E. mceps (Cresson), but with the abdomen less 
strongly compressed and less attenuate at apex and differing in many 
other respects, as will appear in the following description. It may 
be even more closely related to Arriblyteles hivlcus Cresson, which is 
unknown to me, but from the description the present species differs 
in having the black of tergites 3 to 5 apical instead of basal and the 
apex of the abdomen black instead of ferruginous. 

Female. —Length, 12 mm. Head very minutely alutaceous, opaque, 
and punctate; frons transversely convex and densely punctate above, 
with short, shallow, polished scrobes below; temples sparsely; finely 
punctate, convexly convergent, length about equal to short diameter 
of eye; postocellar line a little longer than ocell-ocular line and nearly 
twice the diameter of an ocellus; eyes divergent below; face twice 
as broad as long, coarsely but not densely punctate, more sparsely 
so and more shining medially; clypeus sculptured like middle of face, 
barely two-thirds as broad as width of face at antennal foramina, 
squarely truncate at apex; labrum exposed and very broadly rounded; 
mouth hardly as broad as face at lower margin of eyes; malar space 
fully one and two-thirds times as long as basal width of mandible; 
antennae slender, involute, tapering at apex, apparently about two- 
thirds as long as body, flagellum 47-jointed (45 to 49 in female para- 
types; mceps averages about 9 less). Thorax sculptured like the 
head; pronotum rather densely, finely punctate above, striate pos¬ 
teriorly below; mesoscutum densely, finely punctate anteriorly, less 
finely and densely so posteriorly, notauli faint; scutellum polished, 
sparsely punctate; mesopleurum and metapleurum with rather coarse, 
well-separated punctures, speculum very small, polished; propodeum 
alutaceous, punctate above, rugulose-punctate laterally, transversely 


No. 2880.— Proceedinos U. S. National Museum, Vol. 79, Art. 14. 
59078—31 1 
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rugulose behind apical carina; areola impunctate* longer than broad, 
with costulae not far behind middle; spiracles slitlike, close to 
lateral carina. Abdomen very finely alutaceous, opaque, impunctate; 
postpetiole medially, and second tergite basally, faintly, longitudi¬ 
nally striate; gastrocoeli obsolete; compression of abdomen begin¬ 
ning on fourth segment; apical two tergites abruptly shorter than 
preceding; sheath projecting, hardly three times as long as broad. 

Ferruginous; occiput medially, thoracic sutures, propleura largely, 
apices of hind femur and tibia and their tarsi, apical margins of 
tergites 2 to 5 and tergites 6 and 7 entirely, black to piceous; subalar 
tubercle and scutellum yellowish; antennae ferruginous, apices black; 
wings hyaline, faintly yellowish, stigma pale, veins black. 

Mdls .—Differs from female principally as follows: Ocelli slightly 
larger; eyes parallel within; face narrower; malar space distinctly 
shorter than basal width of mandible; antennae very slender, not 
involute; metapleurum longitudinally rugulose below; propodeum 
more shining, more or less rugulose above; abdomen finely punctate 
beyond first tergite; gastrocoeli more distinct, transverse, at about 
basal fourth of tergite, with a strong carina running to base of 
tergite; abdomen only very faintly compressed apically, tergites 
gradually shorter, seventh abruptly shorter. 

Head black; face and under side of antennae yellowish, frontal 
and lower posterior orbits reddish; thorax black, prescutum largely, 
lateral lobes anteriorly, and a spot in middle of mesopleurum, fer¬ 
ruginous; scutellum, humeral angle of pronotum, subalar tubercle, 
and propodeum except base, yellowish; front and middle legs 
testaceous, their coxae and trochanters yellow; hind coxa yellow 
above and at apex below, otherwise black, trochanters, base of femur, 
tibia except apex and tarsus reddish to yellowish, femur otherwise 
and apex of tibia black; abdomen paler than in female with first 
tergite black at base and apex. 

Host.—Lupenna stipata Morrison. 

Type. —TJ.S.N.M. No. 42894, from Ames, Iowa. 

Nine females and six males from the type locality, the type, 
allotype, and a paratype male reared from the type host by George 
Hendrickson on July 25, 1929, the others reared by G. C. Decker 
under Iowa Experiment Station No. 30. Also one female labeled 
Prince Albert, June 24, 1913. 

Genus PHOTOCRYPTUS Viereck 
Photooryptus Yiebeck, Proc. U. S. Nat. Mus., vol. 46, p. 379,1913. 

Structurally this genus is closely allied to Acrorionus Katzeburg, 
and rearing records show it to be biologically related as well, both 
being parasitic on wasps that use mud for their nests, such as 
Evmenes and Sceliphron. 
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PJiotocryptus is probably at most subgenerically distinct from 
Acroricnus, but on the basis of the few species of each genus before 
me they differ constantly by the following characters: 

Photocrypttjs Acrobionus 


Nervellus broken distinctly below mid¬ 
dle and perpendicular. 

Areolet with second intercubitus near¬ 
ly perpendicular, first intercubitus 
strongly recliyous. 

Antennae in female nearly as long as 
body, very slender throughout. 

Occiput broad, the temples correspond¬ 
ingly narrow. 

Eyes parallel within, not emarginate. 

Frons impressed medially, tumid at 
sides. 

Vertex impressed between eyes and 
ocelli. 

Clypeus very short and broad, malar 
space short. 

Notauli deep and distinct nearly to 
scutellar fovea. 

Mesopleurum less densely and some¬ 
what more finely punctate than 
mesoscutum. 

Propodeum with apical carina obso¬ 
lete, the petiolar area coarsely, 
transversely rugose. 

Metapleurum with a strong carina 
running obliquely from ventral mar¬ 
gin to upper side of coxal cavity. 


Nervellus broken above middle and rec- 
livous. 

Areolet with second intercubitus 
strongly inclivous, first intercubitus 
nearly perpendicular. 

Antennae in female much shorter than 
body, distinctly thickened toward 
apex. 

Occiput narrow, temples broader. 

Eyes convergent below and weakly 
emarginate opposite antennae. 

Frons nearly flat. 

Vertex at most weakly impressed be¬ 
tween eyes and ocelli. 

Clypeus not especially short, malar 
space long. 

Notauli much weaker posteriorly and 
usually fading out near middle of 
mesoscutum. 

Mesopleurum more densely and coarse¬ 
ly sculptured than mesoscutum, the 
former more or less rugose. 

Propodeum with apical carina distinct, 
the petiolar area at most finely 
rugose. 

Metapleurum with only a short stub 
of such a carina. 


PHOTOCRYPTUS PACHYMENAE (Creason) (new combination) 

Cryptanura t pachymenae Cbesson, Proc. Acad. Nat. Sci. Philadelphia, p. 168, 
1873. 

In addition to a female cotype, the National Museum collection 
contains seven other females and six males as follows: A female from 
the C. F. Baker collection from Mexico; four males from San 
Rafael, Jicoltepec, Mexico; one female from Carillo, Costa Rica 
(William Schaus); one male from San Antonio, Nicaragua; one fe¬ 
male reared by J. Zetek from nest of JSceliphron fistvlarae on Barro 
Colorado Island, Panama Canal Zone; one of each sex from the 
same locality, reared by Phil Rau, but the host not given; one female 
from Cano Saddle, Gatun Lake, Panama (R. C. Shannon), May, 
1923; one female from Cabima, Panama (August Busck), May 20, 
1911; and one female from Kalacoon, British Guiana (P. G. Howes). 
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This species is very closely related to the genotype, photomorphus 
Viereck, but can be immediately distinguished by the confluence of 
the black mar kin gs of the frons and occiput with the resulting disap¬ 
pearance of the conspicuous, transverse, yellow'stripe behind the 
ocelli. In the present species, this black marking reaches the eyes, 
which it does not do in photomorphus. The second tergite is less 
distinctly reddish at base and has a distinct, black band across the 
middle, while the black of the third tergite is more distinctly re¬ 
moved from the base than in photomorphus. In the male, the ab¬ 
domen is usually without black markings, but one specimen, has them. 
The genotype appears to be no more than a variety of pachymmae. 

Oryptmura is known to me only from Brulle’s description, but 
pachymenae certainly does not belong there if only for its large 
anteriorly convergent areolet, this cell in Gryptmwra being small 
and parallel sided as in Polycyrtus. 

PHOTOCRYFTUS ATER, new epecies 

Very distinct from the other two species referred to the genus by 
its largely black color. 

Female. —Length, 8 mm.; antennae, 7 mm.; ovipositor sheath, 
4 mm. Eyes very large, in front view each occupying more than 
one-third the width of the head; face very slightly narrower than 
frons; face and clypeus minutely shagreened and sparsely, weakly 
punctate; clypeus slightly more than twice as broad as long; malar 
space nearly obliterated; pronotum smooth and polished laterally, 
with strong rugosities in the lower angle; mesoseutum coarsely, 
closely punctate, seutellum sparsely so; pleura more sparsely and 
more finely punctate, polished; propodeum punctate before basal 
carina, coarsely, transversely rugose behind; inner hind calcarium 
nearly twice as long as outer and nearly three-fourths as long as 
basitarsus; abdomen slender; first tergite with postpetiole very little 
broader than petiole; second nearly four times as long as broad at 
base. 

Black with the following white markings: Face, clypeus, mouth 
parts, cheeks, orbits, except at top of eyes behind, scape and pedicel, 
propleura, pronotum anteriorly, tegulae, subalar tubercle, median 
spot on mesoseutum, seutellum transversely at base, upper division of 
metapleurum and a spot at apex of lower division, a median spot 
and two-lateral apical spots on propodeum, front and middle legs 
(except a black streak on posterior face of femora, the middle tarsi, 
and the apical joint of front tarsus), spot on upper face of hind 
coxae, proximal joint of hind trochanter largely, base of tibia, sec- 
Hid to fourth joints of hind tarsus with more or less of first and 
ftffch, first and second tergites basally and apically and others nar- 
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rawly at apex; wings hyaline, with an infumate spot at apex, vena¬ 
tion black; flagellum brownish basally. 

Male. —Like female but the white of the orbits is somewhat less 
extensive, the seutellum is white only at the sides, the white markings 
of the mesoscutum and propodeum are absent, the hind tarsus is 
black with only the under side of the fourth joint and apices of the 
others white, and the third tergite is white at both base and apex, 
while the tergites beyond are entirely black. 

Type. —U.S.N.M. No. 42895, from Barro Colorado Island, Panama 
Canal Zone. 

One specimen of each sex reared (host not given) by Phil Ran, 
the female under his No. 7754 and the male under No. 7815. 

CALLIEPHIALTES NUCICOLA, new species 

Female. —Length, 8 mm.; antennae, 5 mm.; ovipositor, 8 mm. 
Head polished, sparsely punctate, punctures on face coarser, face 
three-fourths as long as broad, roundly elevated medially; temples 
convexly receding. Thorax twice as long as deep and finely punc¬ 
tate; propodeum sparsely, more coarsely punctate, medially and 
apicaily impunctate, without median carinae, not medially im¬ 
pressed; nervellus broken a little above middle, perpendicular; areo- 
let elongate; legs rather stout, third and fifth joints of hind tarsus 
equal. Abdomen narrow; first and second tergites longer than 
broad at their junction, first distinctly shorter than second; third 
and fourth quadrate, others transverse; punctation rather coarse and 
well-separated; tubercles distinct, more sparsely punctate; ovipositor 
sheath slightly longer than body. 

Black; palpi, tegulae, short humeral line, front trochanters, api¬ 
cal joint of middle trochanter, and a line on upper side of each tibia 
from base nearly to apex, white; hind tibia below and at apex, and 
apices of tarsal joints, reddish fuscous, the tarsi generally paler fus¬ 
cous; legs otherwise reddish testaceous; wings hyaline, veins black, 
stigma brown, base and apex pale, as are also the costa and meta¬ 
carpus; abdomen brownish, paler laterally toward apex, first and 
last tergites and apical margins of second to fifth, especially later¬ 
ally, black. 

Male. —Face nearly as broad as long; abdomen more slender, first 
tergite nearly as long as second; under side of scape and pedicel 
white; front and middle legs white except posterior side of femora; 
hind trochanter white, abdomen more nearly uniformly colored. 

Type host. — Carpoeapsa pomonella (Linnaeus). 

Type. —U.S.N.M. No. 42896, from! Saticoy, Calif. 

Described from 13 females and 16 males, 8 of the females and all 
the males, including the type and allotype, reared by S. E. Flanders 
and R. E. Barrett from the codling moth in green walnuts at the 



6 PROCEEDIN' QS OP THE NATIONAL MUSEUM VOL. 79 

type locality; one female reared by 0. T. Dodd from an acorn of 
California white oak (Quercus lobata) at Walnut Creek, Calif.; one 
female (Hopkins U. S. No. 15637 2 reared by L. H. Weld from 
Querent sp. at Las Vegas, N. Mex.; one female (Hopkins U. S. No. 
14215f) reared by J. M. Miller from the gall of Gynips 'maculipennis 
Gillette at Ashland, Oreg.; one female (Bureau of Entomology No. 
168®) reared from ’WcHsJiia amorphella Clemens, Alameda County, 
Calif.; and one female from Menlo Park, Calif., F. Homung. 

There is great variation in size, the largest female being 12 mm. 
long and the smallest male less than 4 mm. 

CALL1EPHIALTES BENEFACTOR, new species 

Very similar in form to nuaicola, but differing from the description 
of that species as follows: 

Female. —Length, 9 mm.; antennae, 7 mm.; ovipositor, 12 mm. 
Head more distinctly punctate, face rather densely so; face hardly 
two-thirds as long as broad; temples very narrow, convex. Thorax 
distinctly punctate, mesoscutum rather densely so, propodeum densely 
and more coarsely punctate, carinae represented by parallel ridges 
flanking a longitudinal groove; nervellus reclivous, broken dis¬ 
tinctly above middle. Abdomen narrow, only second tergite distinctly 
longer than broad at base, first and third to fifth as broad as long, 
punctation dense, tubercles rather low and hardly less densely punc¬ 
tate ; ovipositor distinctly longer than body. 

Black; scutellum piceous red; hind tibia fuscous above, pale below; 
hind tarsus except extreme base entirely fuscous; legs otherwise much 
as in vmdcola, but dorsal stripes of middle and front tibiae less dis¬ 
tinct ; wings as in nueicola. 

Male. —Face fully two-thirds as long as broad, densely punctate 
and with short, dense pile; abdomen only slightly more slender than 
in female; genitalia very long and slender. 

Scape and pedicel white in front; lateral lobes of mesoscutum, 
subalar tubercle, and lower mesopleurum, piceous red; front and 
middle legs, except posterior side of femora and upper side of middle 
coxa, white; hind trochanter also largely white. 

Host.—Grapholitha molesta Busck. 

Type. —-U.S.NJM. No. 42897, from Burlington, N. J. 

Twenty-three females and 17 males, all reared from the oriental 
fruit moth; 14 females and 10 males from the type locality; 1 male 
from Hopewell, N. J.; 4 females and 3 males from Harrisburg, Pa.; 
3 females and 2 males from Chambersburg, Pa.; 1 of each sex from 
Manchester, Pa.; and 1 female from Stewartstown, Pa. 

The only striking variation is in the color of the thorax in the 
male. The allotype displays about the average color, some specimens 
having the red much brighter and embracing the entire inesosternum, 
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and others having the thorax entirely black except the scutellum and 
faint indications of red on subalar tubercles and before middle coxae. 
The scutellum in the female is sometimes virtually black. 

Known only from New Jersey and Pennsylvania and only as a 
parasite of an introduced insect, this species may possibly have been 
introduced with its host, but I have been unable to identify it as any 
of the described Japanese or European species of Epkialtes or 
Pimpla, 

EIPHOSOMA AZTECTJM Cresson 

Both Brues 1 and Cockerell 2 misplaced this species in their keys 
among those species with lateral black markings on the propodeum. 
The “spot on the flanks” of Cresson’s description is on the meso- 
pleurum, and the “ lateral stripes on mesothorax ” are those on the 
lateral lobes of the mesoscutum. In both of the above keys, a cotype of 
astecwm in the National Museum collection runs to septentriondLe 
Brues, from which its polished and impunctate (except on meso¬ 
scutum) thorax and propodeum, entirely red hind femur, and longer 
malar space will serve to distinguish it. 

EIPHOSOMA PARAGUAIENSE, new species 

Runs in both Brues’s and Cockerell’s keys to the last couplet, but 
agrees with neither alternate. From aetecum Cresson, which, as 
pointed out elsewhere, is misplaced in both keys, it differs in having 
the lateral black markings on the propodeum and in the extensive 
black coloration of the hind femur. From atrovittatum Cresson it 
differs in its black hind tibia and tarsus; and from forte Cockerell, 
in its much smaller size and hyaline wings. From all three it differs 
in its lack of the areolet. 

Female .—Length, 11 mm.; antennae, 9 mm.; ovipositor, 5 mm. 
Face coarsely punctate, clypeus more sparsely so, both somewhat ele¬ 
vated; frons transversely striate; temples shagreened; malar space 
barely half as long as basal width of mandible and narrower than 
cheek; lower portion of occipital carina and especially lower margin 
of mandible strongly elevated and flangelike; eyes very large and 
bulging slightly beyond the general contour of the head; antennae 
slender, basal joint of flagellum fully six times as long as thick. 
Thorax shining, mesoscutum, mesosternum, and lower pleurum 
sparsely punctate; propodeum without longitudinal carinae but 
strongly separated from the metapleurum, obscurely, transversely 
striate, more distinctly so in the broad, shallow, median impression; 
areolet wanting; postnervulus broken slightly above upper third; ner- 
vulus interstitial; abscissula curved, strongly oblique to metacarpella 
and hardly half as long as intercubitella; nervellus slightly inclivous. 


1 Psyche, vol. 18, p. 21, 1911. 

s Proc. U. S. Nat. Mus., vol. 46, no. 2010, p. 61, 1913. 
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Abdomen of normal form; second tergite distinctly longer than first, 
third half as long as second, fourth and fifth equal and somewhat 
longer than second, sixth shorter than second; ovipositor barely more 
than a third as long as abdomen. 

Head and thorax yellow with black markings as follows: Vertex, 
middle of frons, upper occiput, and upper posterior orbits; antennae 
except scape and pedicel; a broad stripe on each lobe of mesoscutum 
confluent behind with the prescutellar spot, the lateral ones reaching 
the lateral margin of the mesoscutum; oblique impression of meso- 
pleurum; lateral area of seutellum and its apex; postscutellum; band 
in basal constriction of propodeum and metapleura, and three broad 
stripes on propodeum confluent with basal band; a large, irregular 
spot nearly encircling the hind coxa at base; trochanter and trochan- 
tella largely; basal and subapical diffused bands on hind femur; hind 
tibia, except reddish stain below, and hind tarsus; all coxae and 
trochanters, except as noted, and apices of femora yellow; front and 
middle legs otherwise testaceous; middle of hind femur rufo-piceous; 
wings hyaline, apices clouded. Abdomen ferruginous with petiole 
stramineous and a black to piceous, median stripe extending from 
postpetiole to apex. 

Type. —U.S.N.M. No. 42898, from San Bernadino, Paraguay. 

One female (K. Fiebrig). 

EIPHOSOMA SEPTENTRIONALE Braes 

In the original descriptions of this species, Brues states that the 
palpi are 4-jointed without specifying to which palpi he refers and 
also that the sixth tergite is as long as the second. If the maxillary 
palpi have only four joints, this is abnormal; and it seems most 
probable that the statement in regard to the sixth tergite must be 
due to the omission of a word, such as “ half ” or “ one-third.” 

EIPHOSOMA BATATAE. new species 

In Cockerell’s key 8 runs to couplet 5, where in size it agrees some¬ 
what better with septentrionale Brues than with meviccmvwni Cresson, 
although the infuscation at the apices of the wings is barely discern¬ 
ible. In mearicamum, the eyes are extremely large even for the genus 
and bulge all around beyond the general contour of the head, which 
is true neither of the present species nor of septentrionale. 

Female ,—Length, 15 mm.; antennae, 7 mm.; ovipositor, 5.5 mm. 
Head shining, coarsely punctate, sides of face and clypeus more 
sparsely so; temples shagreened, impunctate; vertex not shagreened; 
middle of face and clypeus somewhat elevated; eyes large but not 
conspicuously bulging; malar space two-thirds as long as basal width 
of mandible, broader than cheek; lower end of occipital carina and 

* Proc. tJ. S. Nat. Mns., to! 46 ,no. 2010, p. 61, 1913. 
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margin of mandible high and flangelike; antennae slender, basal 
flagellar joint about six times as long as thick. Thorax shining; 
pronotum, scutellum, and oblique impression of mesopleurum pol¬ 
ished ; mesoscutum coarsely punctate, lower mesopleurum and 
sternum less distinctly punctate, metapleurum virtually impunc- 
tate; propodeum with only the two transverse carinae, separated from 
metapleura by carinae, medially impressed and transversely striate, 
laterally polished; areolet present, narrow and strongly petiolate; 
nervulus interstitial, base of second discoidal cell less than half as 
wide as apex of brachial; abscissula slightly oblique to metacarpella, 
about half as long as intercubitella; nervellus nearly perpendicular. 
Abdomen of normal slenderness, second tergite longer than first, 
third somewhat less than half as long as second, fourth and fifth sub¬ 
equal and somewhat longer than third, sixth subequal to third; ovi¬ 
positor half as long as abdomen. 

Head and thorax yellow with black markings as follows: Middle of 
frons and vertex, upper portion of occiput, and upper posterior or¬ 
bits ; broad stripes on three lobes of mesoscutum, the lateral ones con¬ 
fluent with the triangular prescutellar spot; oblique mesopleural im¬ 
pression; lateral portion and apex of scutellum, postscutellum, and 
band in constriction at base of propodeum and metapleura; median 
band on propodeum; spots on dorsolateral and inner faces of hind 
coxae, hind trochanter entirely and trochantella dorsally, femur ex¬ 
cept whitish apex and reddish band in middle, tibia except reddish 
stain below, and tarsi; front and middle coxae and femora pale 
testaceous, these legs otherwise stramineous; hind coxae and tro¬ 
chantella below stramineous; abdomen ferruginous; first tergite 
largely black, the petiole stramineous except at base and a black line 
on each side; other tergites more or less black on dorsal line. 

Male. —Essentially like female. 

Host. —Lepidopteron on sweetpotato. 

Type. —TJ.S.N.M. No. 42899, from Bahia, Brazil. 

Described from one specimen of each sex reared by G. Bondar. 

Family BRACONIDAE 
Genus CAPITONIUS Brulle 

Aulacodes Cresson is synonymized in Dalla Torre’s catalogue with 
Cenocoelius with which Capitonius is also synonymized. But Vie- 
reck, in his genotype list, questioned the synonymy of Autocodes and 
Capitonius. 

A series of eight females and three males undoubtedly referable to 
Aulacodes niffriventris Cresson received from the Tropical Plant Re¬ 
search Foundation makes certain the synonymy of Autocodes with 
Capitonius. 
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Cresson says that his specimen had “ about 24 ” antennal joints, 
while all the present series that have complete antennae have 27 joints. 
This is the only apparent difference between these specimens and the 
original description. Cresson also states that in Canpitonius the an¬ 
tennae have only about half the number of joints. This is, of course, 
not the case, and is due to Cresson’s failure to observe that Brulle 
stated that the antennae of his specimen were broken off at the 
eleventh joint. 

HELCONIDEA NECYDALIDIS, new specie* 

Very closely related to fngidus (Cresson) and possibly within the 
range of variation of that species, but differing from a homotype 
(Rohwer) of that species in the National Museum in its broader 
temples, broader abdomen, and shorter ovipositor. 

Female. —Length, 10 mm. Head behind eyes as broad as at apex, 
the temples strongly convex, vertex and temples except medially 
strongly punctate; frons less deeply concave than in frigidms , the 
bounding ridges less strongly elevated just above antennae; eyes 
slightly divergent below; face coarsely and roughly rugose, especially 
medially where the ridges are subparallel and form several longi¬ 
tudinal grooves, the middle one of which comes to an acute point at 
the base of the frontal keel; malar space three-fifths as long as eye, 
the furrow broad and coarsely foveolate; clypeus little more than 
half as long as face and only about a third as long as broad; anten¬ 
nae about two-thirds as long as body, slender, basal joint of flagellum 
three times as long as thick. Pronotum very coarsely striate in im¬ 
pression, humeral angle polished and sparsely, finely punctate; meso- 
scutum polished, prescutum sparsely punctate, notauli coarsely foveo¬ 
late; scutellum polished, sparsely finely punctate, fovea and lateral 
areas coarsely striate-foveolate; mesopleurum polished in middle and 
in humeral angle, the furrow between coarsely rugose, sternauli very 
coarsely foveolate; metapleurum very coarsely reticulate-rugose 
throughout; propodeum very coarsely reticulate with finer reticula¬ 
tions within the larger areas, medially with a more or less well-defined 
longitudinal area that comes to an acute angle basally; femoral tooth 
subacute. Abdomen polished, first tergite more or less distinctly 
rugose; second tergite barely as long as broad; sheath distinctly 
shorter than body. 

Black, with legs and abdomen ferruginous; scape, clypeus, and 
mandibles ferruginous; palpi infuseate stramineous; tarsi paler than 
tibiae, hind tibia blackish, especially above; wings dilutely infumate, 
venation black; abdomen with venter and extreme apex black. 

Male.— Essentially like female. Antennae fully as long as body. 

Host.—Necydalis laevicollis LeConte. 

Type. —U.S.N.M. No. 42900, from Mount Douglas, Vancouver 
Island, British Columbia. 
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Described from two females and one male received from the Pro¬ 
vincial Museum of British Columbia and reared November 22, 1925, 
by G. A. Hardy. The female paratype is returned to the Provincial 
Museum of British Columbia. 

CHELONUS (CHELONELLA) PECT1NOPHORAE, new species 

Very similar to busseyi Viereck, but differs constantly, so far as 
the available material goes, in several details of structure. 

Female. —Length, 3 mm.; antennae, 2 mm. Head from above 
broadly transverse, temples strongly convex, occiput rather shallowly 
excavated, the arc of its curvature hardly a quarter circle; vertex 
behind ocelli, temples, cheeks, and sides of frons minutely striate, 
opaque; frons medially subopaque, weakly impressed; eyes parallel 
within, about three-fourths as long as width of face; face minutely 
granularly opaque; clypeus more shining than face, minutely punc¬ 
tate; malar space much longer than basal width of mandible; an¬ 
tennae 16-jointed, only slightly thickened beyond middle, all flagellar 
joints longer than thick but the subapical ones only slightly so. 
Thorax robust; pronotum reticulate-rugose; mesoscutum shining, 
finely reticulate-punctate, prescutum medially and the notauli cari¬ 
nate, area in front of scutellum reticulate-rugose, the longitudinal 
rugae very irregular and only a little stronger than transverse rugae; 
scutellum subpolished, more or less rugose around margins, lateral 
areas foveolate with a broad polished margin; metanotum in the 
form of a broad, foveolate groove, pleura reticulate-rugose; propo- 
deum very coarsely reticulate-rugose above, more finely so behind, 
the basal middle somewhat elevated, apophyses very small; basal 
abscissa of radius shorter than second, strongly curved and joining 
the seeond at a distinct angle. Carapace rather narrow, nearly two 
and a half times as long as broad, broadest near apex, densely pilose 
apically, longitudinally rugose, the rugosity becoming reticulate 
toward apex, at middle with about 18 rugae, basal carinae strong, 
converging posteriorly, extending on to the horizontal surface and 
setting off a more finely striate basal area; ovipositor not surpassing 
apex of carapace, very slender. 

Black with basal two-fifths of abdomen, except basal area, white; 
scape ferruginous; palpi pale testaceous; hind legs black, apex of 
coxa and trochanters pale testaceous, broad annulus on tibia and tar¬ 
sal joints except apices whitish; middle legs piceous and front legs 
largely ferruginous with same pattern as hind leg; wings hyaline 
with a pale fuscous cloud below stigma, stigma and veins dark brown 
with basal vein, base of stigma, bases of longitudinal veins, entire 
submedius, and all veins in hind wing whitish. 

Male .—Antennae nearly as long as body, slender, 24-jointed; 
apical incision of carapace broadly transverse, about four times 
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as broad as high;-all veins in front wing except at base dark, in 
hind wing somewhat darker than in female. Otherwise like female. 

Host.—Pectinophora gossypiella (Saunders). 

Type. —U.S.N.M. No. 42901, from Mokpo, Korea. 

Two females and two males reared by T. Kambe in 1928. 

These are from the same source as three males that appear to 
differ from the allotype only in the entire or practically entire lack 
of white at the base of the abdomen. These are not included in the 
type series, although I believe they are of the same species. 

In busseyi Viereck the occiput is more deeply impressed, with the 
arc of its curvature fully a quarter circle, eyes slightly convergent 
below; rugose area of mesoscutum with longitudinal rugae much 
stronger and nearly regular; scutellum rugose except narrowly in 
middle; carapace more coarsely, longitudinally rugose, in middle 
with about 16 rugae; front and middle legs darker than in pecti- 
nophorae , even the front femora largely piceous. 

Genus FORNICIA Brulle 

Fomida BkuixS, Hist. Nat. Ins. Hym., vol. 4, p. 511, pi. 44, fig. 3,1846. 
Odontofornica Enderuhn, Ent. Mitteil., vol. 1, p. 2C0, 1912. 

Fomida Wilkinson, Bull. Ent. Research, vol. 19, pp. 261-265, 1928. 

Fomida Cushman, Philippine Journ. Sci., vol. 40, pp. 234-237,1929. 
Odontofornica, Cushman, Philippine Journ. Sci., vol. 40, pp. 234-237, 1929. 

When I wrote the paper cited above, I had not seen Wilkinson’s 
paper in which Odontofornica is synonymized, nor had I seen an 
American specimen of this genus, and, though I expressed some 
doubt of the distinctness of Odontofornica , I was content to let it 
stand. 

Before the appearance in print of my paper, however, I had 
become convinced that the characters employed by Enderlein for 
distinguishing his genus from Fomida are purely specific and that 
the two genera are identical. The reason for this conclusion is the 
receipt of a specimen, with the supposed generic characters of 
Odontofornica, captured in Costa Rica by F. Nevermann. This 
specimen is described below as a new species. 

FORNICIA PILOSA, new species 

Female. —Length, 5 mm.; antennae, 5.5 mm. Clothed with long 
white pile that is especially dense on temples, sides of scutellum, and 
metapleurum. 

Face shining, with minute piliferous punctures; temples more 
densely punctate and pilose; vertex with few hairs; temples strongly 
sloping, straight; pronotum medially convex, densely punctate, and 
pilose, not produced at sides; mesoscutum obscurely punctate, more 
or less rugose in positions of the notauli, median carina low and fine; 
scutellum rugulose-punctate, roundly emarginate at apex; post- 
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scutellum spinose; mesopleurum finely punctate and pilose, poste¬ 
riorly polished and glabrous; metapleurum coarsely rugose; propo- 
deum with five well-defined basal and four apical areas, the apical 
slope polished on each side of median carina, otherwise coarsely 
reticulate-rugose; hind coxae very large, reaching three-fourths the 
length of the abdomen; inner calcarium reaching beyond middle of 
basitarsus; abdomen very coarsely reticulate-rugose, the areas more 
or less distinctly arranged in longitudinal rows, especially on middle 
of carapace, the median carina, which is very strong on the first 
tergite, becoming broken into a row of small reticulations on the 
second tergite; carapace shallowly emarginate at apex; ovipositor 
hardly exserted. 

Black; antennae basally, labrum and mandibles apically, pale 
brownish; front femur apically and tibia and tarsus except apical 
joint brownish testaceous, as are also the middle tibia at apex and 
joints 2 to 3 of middle tarsus; all tibiae basally and all calcaria white; 
wings hyaline, more or less infumate along veins, venation blackish, 
stigma pale at base and apex. 

Type. —TJ.S.N.M. No. 42902, from Hamburg Farm, Costa Rica. 

One specimen captured by F. Nevermann, January 22,1926. 

VIPIO CHINENSIS, new species 

In Marshall’s,* Kokujew’s, 5 and ’ Fahringer’s e keys to species of 
Vipio, this species runs to formiddbUis Marshall, but is distinct at 
once by its determinately black hind femora. 

Female. —Length, 10 mm.; antennae, 7 mm.; ovipositor, 25 mm. 
Head transverse, polished; temples convexly sloping; face and malar 
space minutely punctate, latter hardly as long as basal width of 
mandible; clypeus with a fringe of long black hairs at base, “ mouth 
opening” fully a half wider than its distance from eye; mandibles 
with group of long black hairs at base; maxillae forming a short, 
thick proboscis; antennae thick, filiform, flagellum slightly com¬ 
pressed at base, all joints except first thicker than long, those beyond 
middle nearly twice as thick as long. Thorax about twice as long 
as deep, polished, notauli broadly impressed; metapleurum and pro- 
podeum sparsely punctate, latter with a broad median groove in 
which is a strong carina; metacarpus little longer than stigma; basal 
abscissa of radius less than half as long as first intercubitus, second 
intercubitus much longer than first and sinuate; nervulus intersti¬ 
tial; legs stout, femora and hind coxae distinctly, sparsely punctate; 
basal joint of hind tarsus as long as combined second and third joints, 
fifth hardly as long as third. Abdomen slender; first and second 
segments longer than broad at their intersection, third as broad as 

*Andr6: Spec. Hym. Europe—Alg£rie, toI. 5 bis, p. 30/1S97. 

D Hor. Soc. Ent. Rossicae, vol. 32, p. 345, 1899. 

6 Opuscula Braconologica, Bd. 1, Lief. 2-3, p. 61, 1926. 
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long, others transverse; middle area of first tergite rugose-punctate, 
the bounding grooves obsoletely foveolate; second tergite medially 
roughly rugose, laterally polished with uneven punctation, gastro- 
coeli polished, triangular, with a carina extending posteriorly in an 
impression that terminates in an oval pit; third tergite broadly, 
arcuately emarginate apically, oblique furrows confluent near base, 
middle area punctate basally, surface otherwise polished, suture and 
furrows foveolate; fourth tergite polished with a few punctures in 
basal middle and with an arcuate, foveolate, transverse groove near 
base; other tergites polished; hypopygium extending far beyond 
apex. 

Ferruginous; antennae, stemmaticum, maxillae, apices of joints of 
palpi, mesosternum, coxae, trochanters, and mid and hind femora, 
black; mid and hind tibiae rufous, their apices and the tarsi black¬ 
ish; wings black, base of stigma yellow, hyaline streaks below stigma 
and along second intercubitus; tegulae ferruginous. 

Male. —Malar space and space between “ mouth opening ” and eye 
shorter; abdomen a little broader relatively and more roughly 
sculptured, even the fourth tergite being more or less sculptured 
over most of its surface. Otherwise much like female. 

Type. —IT.S.N.M. No. 42903, from Tsinan Sung, China. 

One female and three males collected June 11, 1929, by Arthur 
Jacot. 

ATANTCOLUS ANOCOMIDIS, new species 

Related to ( Braeon ) Atanycohcs simplex (Cresson) but differing 
from that species in many respects, especially in color pattern, as 
will appear from the following description: 

Female. —Length, 10 mm.; antennae, 9 nun.; ovipositor, 12 mm. 
Smooth and polished without sculpture except minute punctation at 
sides of frons and face. Head behind eyes slightly narrower than at 
eyes, temples apparently a little longer than short diameter of eye; 
frontal scrobes deep, the frons on either side distinctly swollen; eyes 
nearly circular, about two-thirds as long as width of face at top; 
clypeus transversely impressed, carina outlining its base distinct 
only medially; u mouth-opening ” little more than half as broad as its 
distance from eye margin; malar space a little more than half as 
long as eye; scape distinctly less than half as long as thick. Thorax 
not at all depressed, fully as deep as broad; notauli distinct; legs 
moderately stout, hind femur a little more than three times as long 
as thick. Abdomen rather narrow; first tergite much narrower at 
apex than long beyond spiracles, the sides parallel, with carina from 
spiracle at apex running very close to margin of median triangular 
area, the groove outlining the median area only weakly foveolate; 
second tergite with embossed area distinctly narrower than half 
length of tergite, the defining grooves weakly foveolate, lateral 



THIRTEEN- NEW ICHNEUMON-FLIES—CUSHMAN 


AST. 14 


15 


grooves weak; connate suture foveolate only medially; third tergite 
with only faint indications of embossed area and lateral grooves. 

Ferruginous with black as follows: A large roundish spot covering 
middle of vertex, frons except narrow orbits, face immediately below 
antennae, very narrow posterior orbits, antennae, palpi, mandibles 
largely, maxillae, propleura, more or less of anterior lateral margin 
of pronotum, mesoscutum except middle of posterior margin, 
tegulae, most of lateral areas of scutellum and postscutellum, meso- 
sternum, apex of metapleurum, legs, and ovipositor sheath; wings 
blackish, venation black; trochanters more or less piceous, apices of 
tarsal points more or less reddish. 

Mole .—Eyes much larger, distinctly longer than width of face, the 
short diameter longer than temple; malar space and distance from 
eye to “mouth-opening” correspondingly reduced; lateral furrows 
of second tergite and embossed area of third somewhat more distinct. 

Head black except frontal orbits and more or less of posterior 
orbits; thorax black, pronotum more or less reddish laterally, scutel¬ 
lum at apex and laterally yellowish, the color extending on mesoscu¬ 
tum as far as tegulae; mesopleurum below and mesosternum more or 
less yellowish. 

Host.—Anocomis lignea Fabricius. 

Type. —•TJ.S.N.M. No. 42904, from Tod Inlet, Vancouver Island, 
British Columbia. 

Five females and two males received from the Provincial Museum 
of British Columbia and reared in May, 1926, by G. A. Hardy. 

In some of the females, there are additional blackish stains on the 
thorax, especially laterally on scutellum, anteriorly on mesopleurum, 
and around the propodeal spiracles. 

In the allotype male, the red of the posterior orbits is confined to 
a narrow line behind the eye; in the paratype, it extends nearly the 
width of the temple; in the paratype, the red of the pronotum and 
the yellow of the mesopleurum and sternum are much more extensive 
than in the allotype. 

A paratype of each sex is returned to the Provincial Museum of 
British Columbia. 


MICBOBRACON NIGRORUFUM, new species 

Female. —Length, 3.5 mm.; antennae, 3 mm.; ovipositor, 1.5 mm. 
Entire body smooth, sinning, and clothed with long, whitish 
pubescence; head from above transverse, temples convexly sloping, a 
little shorter from front to back than short diameter of eye; eye 
nearly as long as shortest width of face; “ mouth-opening ” slightly 
broader than its distance from eye and equal to length of malar 
space; flagellum rather stout, tapering toward apex, all joints a 
little longer than thick. Thorax robust, ovate; notauli distinct in 
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anterior two-thirds; pubescence of mesoscutum practically confined 
to notauli; scutellum large, with long, sparse pubescence; wings 
■very densely pilose; stigma a little more than a third as broad as 
long; radius rea ching margin distinctly before apex, its first abscissa 
a little more than a third as long as second; second cubital cell twice 
as long on radius as broad at apex. First tergite distinctly longer 
than broad, its sides beyond spiracles parallel, median area longer 
than broad; second tergite broadly emarginate in middle at apex, 
suture deep and narrow and not foveolate; third tergite longer than 
second, fourth shorter, fifth still shorter, ovipositor a little shorter 
than abdomen. 

Head, including all appendages, thorax, and legs entirely coal 
black; wings uniformly infumate; abdomen pale ferruginous to 
yellowish with blackish stains at base of median area of first tergite 
and in midde of apical tergites. 

Male. —Antennae as long as body; abdomen piceous medially, pale 
yellowish laterally, third tergite not longer than second. 

Host. — Pectinophora gossypiella (Saunders). 

Type. —U.S.N.M. No. 42905, from Mokpo, Korea. 

Two specimens of each sex reared by T. Kambe in 1928. 

The female paratype is smaller than the type; the abdomen is 
distorted so that the tergites have not the same proportions, and it 
has the middle even more extensively piceous than the male. 

^ MICROBRACON ISOMERA, new species 

Female. —Of the same size and form as nigrorufum and agreeing* 
with nearly all the details of structure of that species as described 
above, but tergites 2 to 5 are nearly all equal in length, only the third 
being a little longer. 

In color entirely different from nigrorufum- , being very largely 
pale ferruginous with the legs pale testaceous with only the tarsi 
more or less blackish. Top and back of head and lateral lobes of 
mesoscutum black; prescutum, scutellum, and lower angle of pro- 
notum stained with piceous, wings paler toward apex. 

Male. —Head more extensively black; only the inner orbits, lower 
cheeks, and malar space reddish; propodeum and pleura also some¬ 
what stained with piceous. 

Host.—Pectinophora gossypiella (Saunders). 

Type .—U.S.N.M. No. 42906, from Mokpo, Korea. 

One specimen of each sex reared by T. Kambe in 1928. 

This species may be only a color phase of nigrorufum , but the 
color difference is so great that with only the material described 
this appears impossible. 


o 



DESCRIPTIONS OF NEW MARINE MOLLUSKS FROM 
PANAMA, WITH A FIGURE OF THE GENOTYPE OF 
ENGINA 


By Path Babtsch 

Curator, Division of Mollusks and Cenozoio Invertebrates, United States 

National Museum 

Some time ago the United States National Museum received a send¬ 
ing of marine shells collected by C. D. Alleman, on Taboga Island, 
in the Gulf of Panama. Some of these made it necessary to subject 
certain other collections in the possession of the National Museum 
to critical examination, with the result that seven new species were 
discovered, which are herein described. In addition to this, thanks 
to the kind offices of Dr. Guy Robson, of the British Museum of 
Natural History, I have been able to obtain a photograph of the 
genotype of Engina , which I am here reproducing as Figure 6 of 
Plate 1. The genus Eudaphne is also here defined as new. 

ANACHIS TABOGAENSIS, new species 
Plate 1, Figure 1 

The shell is small, elongate-ovate. The nuclear wheels are flesh- 
colored; the rest marbled with chestnut-brown, pale-brown, orange, 
and flesh-colored spots of irregular size and spacing. The inside of 
the outer lip, except the denticles, is for the most part bright, dark 
rust brown; the denticles immediately behind its edge are yellowish 
white. Nuclear whorls 3.6, well rounded, smooth, and separated by 
a moderately impressed suture forming a rather conspicuous apex. 
The postnuclear whorls are crossed by low, rather strong, slightly 
protractively slanting axial ribs, of which 16 occur upon the first 
and second, 18 upon the third, 20 upon the fourth and the last turn. 
The spaces separating these axial ribs are less than half the width 
of the ribs. In addition to the axial ribs the whorls are marked by 
threadlike incremental lines, which are not closely crowded and 
which are present on the ribs and intercostal spaces. The spiral 
sculpture between the summit and the periphery consists of four 
equal and equally spaced incised spiral lines, which pass over the 
ribs and intercostal spaces and render the spaces between them on 
the ribs weakly tuberculated. Periphery well rounded. Base well 
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rounded, marked by the continuation of the axial ribs, which extend 
to the columella and five equal and equally spaced incised spiral 
lines, which equal those of the spire in strength but are a little more 
closely spaced than those. The ribs here as on the spire are ren¬ 
dered weakly tuberculated by the incised spiral lines. Columella 
about as long as the base, very stout, marked by seven equal strongly 
incised spiral lines, which make the spaces between them appear as 
equal, low cords. Aperture irregularly lunate, decidedly channeled 
anteriorly and slightly so posteriorly. Outer lip decidedly thickened 
immediately behind the edge, bearing eight teeth on the inside. The 
posterior of these teeth is more than double the width of the next 
three, which are subequal. The four anterior teeth are crowded 
on the basal fourth of the outer lip; they are also of equal size, and 
less than one-fourth the size of those posterior to them. The inner 
lip is reflected as a thick callus over the columella. The parietal 
wall on its anterior half is covered with a thin callus, while on its 
posterior half it bears a thick lumplike callus, which joins it to the 
outer lip at the posterior angle of the aperture. 

Type. —U.S.N.M. No. 368143, collected by C. D. Alleman on 
Taboga Island, Panama. It has almost eight whorls, and measures: 
Length, 7 mm.; diameter, 3.3 mm. U.S.N.M. No. 368166 contains 
25 topotypes. 

ANACHIS DALLI, new species 
Plate 1, Figube 2 

The shell is small, ovate, and pale yellowish, with an inter¬ 
rupted zone of large chestnut-colored spots immediately above the 
periphery and a second zone of interrupted spots of the same color 
halfway between the last and the tip of the base. There is also a 
zone of white, which girdles the whorls immediately posterior to 
the dark zone on the spire. This light zone occupies about two- 
thirds of the space between the dark zone of spots and the summit. 
Interior of aperture of the same color as the outside. Nuclear 
whorls 3, strongly rounded, separated by a moderately impressed 
suture, smooth, forming a small pointed apex. Postnuclear whorls 
moderately well rounded, narrowly shouldered at the summit, crossed 
by very slightly protractively slanting axial ribs, of which 16 occur 
upon all the whorls. The spaces separating the axial ribs are about 
as wide as the ribs and are crossed by fine, closely spaced incre¬ 
mental lines. The spiral sculpture consists of moderately strongly 
incised spiral lines, of which the first marks the posterior limit 
of the white spiral band. This incised line is a little stronger 
than the rest and passing over the ribs gives them a beadlike effect 
at the summit. The second incised spiral line is a little anterior to 
the posterior edge of the dark zone, which is crossed by two more 
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incised spiral lines. The fourth and last incised spiral line on the 
spire marks the anterior termination of the dark spots. In addi¬ 
tion to these incised spiral lines, the entire spire and base are marked 
by microscopic, closely spaced, incised spiral lines, •which, in com¬ 
bination with the incremental lines, lend to the outer surface a very 
fine clothlike sculpture. Periphery well rounded. Base short, well- 
rounded, marked by the continuation of the axial ribs and six equal 
and equally spaced incised spiral lines, which equal those of the spire 
in strength. Columella short, stout, marked by 10 spiral cords, which 
grow successively weaker from the posterior anteriorly, the last 
two at the tip of the columella being mere threads. Aperture sub- 
lunate, decidedly channeled anteriorly and feebly so at the pos¬ 
terior angle. Outer lip becoming much thickened immediately 
within the edge, provided with eight teeth on the inside, which 
grow progressively weaker from the posterior anteriorly. Inner lip 
forming a thick callus that is reflected over the columella. Parietal 
wall also covered by a thick callus, which joins the outer lip at the 
posterior angle of its aperture. 

Type. —TJ.S.N.M. No. 368144, collected by C. D. Alleman on Taboga 
Island, Panama. It has 8 whorls and measures: Length, 6 mm.; 
diameter, 3 mm. U.S.N.M. No. 368167 contains 4 topotypes from the 
same source, while TJ.S.N.M. No. 331819 contains a single specimen 
collected by Dr. James Zetek on the same island. This was pre¬ 
viously misidentified as Anachis pygrnaea Sowerby. It bears col¬ 
lector’s number 541. 

E.UDAPHNE, new genus 
Plate 1, Figtjbe 3 

The shell is very elongate-ovate and small. The nuclear whorls 
with sinusigerid sculpture. The early postnuclear whorls with strong 
axial riblets and strong spiral lirations, the junction of which pro¬ 
duces a nodulose sculpture. On the last turn the axial riblets dis¬ 
appear or become obsolete, leaving the spiral sculpture only. The 
sinus is immediately below the suture and is moderately deep and 
broad. Inner lip and the inner portion of the parietal wall covered 
by a thin smooth callus. Operculum unknown. 

Type species.—Evdaphne aillemam Bartscli. 

Range .—This group ranges from California to Panama. 

EUDAPHNE ALLEMANI, new species 

Plate 1, Figtjbe 3 

The shell is small, very elongate-conic, and pale brown blotched 
and variegated with yellowish white. Of the nuclear whorls two 
and one-third remain in the type showing a sinusigerid sculpture, 
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which passes abruptly into the postnuclear sculpture without inter¬ 
mediate stages. The postnuclear whorls are marked by slightly pro- 
tractively slanting, rather broad axial ribs, which are strongest on 
the early turns and which become enfeebled on the later and are 
quite obsolete on the last whorl. Of these ribs 11 occur upon the 
first postnuclear turn, 12 upon the second, 14 upon the third, 18 upon 
the fourth, while upon the next they are quite poorly expressed and 
irregular. In addition to the strong axial ribs, the entire surface 
of the whorls on spire and base is marked by numerous fine axial 
threads. The spiral sculpture also presents considerable variation. 
On the first whorl there are two strong spiral cords, one on the 
middle of the whorl, the other near the periphery. These cords are 
almost keels and render their junction with the axial ribs decidedly 
tuberculated. On the second turn two slender spiral threads appear 
between the summit and the first cord, and a third is present between 
the two strong cords. These threads become much more strongly 
developed upon the next whorl. On the fourth turn the strong keels 
are decidedly reduced almost equal to the rest of the spiral cords, of 
which 12 are here present between summit and suture. These are 
not all of the same strength, the intercalated threads being a little 
weaker than the rest. The fifth whorl shows 15 spiral threads, while 
on the last 23 are present between the summit and the periphery. 
Here they are subequal and subequally spaced, the spaces separating 
them being about equal to the spiral threads. Suture moderately 
constricted. Periphery well rounded. Base gently rounded, marked 
by 25 spiral threads, which are alternately strong and feeble. Colu¬ 
mella moderately short, marked by 14 very oblique spiral threads. 
Aperture elongate-ovate, decidedly channeled anteriorly with a mod¬ 
erately broad and moderately deep sinus immediately below the 
summit on the outer lip; outer lip evenly curved, moderately thin at 
the edge, which is rendered finely denticulate by the spiral threads 
on the outside; inner lip and parietal wall marked by a slightly 
impressed smooth area, resembling a callus. 

Type. —U.S.N.M. No. 368134, collected by C. D. Alleman on Taboga 
Island, Panama. It measures: Length, 12.8 mm.; diameter, 4.5 mm. 

Remarks.—Daphnella olathmta Gabb appears to belong here, also 
an undescribed species from the Gulf of California. 

MITRA (SCABHICOLA) MARSHALLI, new epecies 
Plate 1, Figure 4 

The shell is rather small, elongate-ovate, and dark chestnut- 
brown. The early whorls badly eroded in the type. Those remain- 
nag subtabulatedly shouldered at the summit; the rest only very 
slightly curved. The whorls are marked by rather strong, alm ost 
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vertical, axial ribs, of which 13 are present on each of the last two 
turns. They are almost as broad as the spaces that separate them. 
In addition to these ribs numerous, very closely spaced incremental 
lines are present, which appear like slender axial threads. In addi¬ 
tion to the axial sculptures the whorls are marked by strongly incised 
spiral lines, of which four occur between the summit and the suture. 
The first two near the summit are a little more distantly spaced than 
the next two. The spaces between these incised lines appear as mod¬ 
erately elevated cords, and their junctions with the axial ribs form 
low, well-rounded nodules, the first set of which is at the angle of the 
shoulder at the summit, which it renders feebly crenulated. Periph¬ 
ery well rounded. Base marked by the continuation of the axial 
ribs, which become somewhat enfeebled anteriorly, and six incised 
spiral lines, which are consecutively a little more closely spaced from 
the posterior to the anterior part of the base. The spaces between 
these incised lines also form low cords, and their junction with the 
axial ribs likewise produces well-rounded tubercles. The columella 
is short and is marked by eight closely approximated moderately 
strong, low spiral cords. The axial ribs scarcely extend upon the 
columella. Aperture elongate, decidedly channeled anteriorly, 
outer lip rather thick, rendered wavy by the spiral cords. The inner 
lip forms a moderately thick callus, which is reflected over half of 
the columella and also extends over the parietal wall. The inner 
lip is provided with three rather strong obliquely slanting folds, of 
which the posterior is the strongest, and the other two consecutively 
a little weaker. 

Type. —U.S.N.M. No. 368135, collected by C. D. Alleman on 
Taboga Island, Panama. It has six whorls remaining, and meas¬ 
ures : Length, 14.3 mm.; diameter, 6 mm. 

Remarks .—There are several more species in our collection from 
the west coast belonging to this section of Mitra, but they appear to 
be all undescribed. It is possible that Ultra solitaria C. B. Adams 
may belong in this group. The present form seems to differ from 
that in having fewer axial ribs. 

BISSOINA ALLEMANI, new species 
Plate 1, Figure 5 

The shell is rather large. The early whorls are decollated in 
the type. The first of the remaining postnuclear whorls is angulated 
halfway between the summit and suture. This angulation is less 
conspicuous on the next turn and disappears entirely on the follow¬ 
ing and succeeding whorls, which are quite well rounded. The first 
and second turns are appressed at the summit, while the succeeding 
turns are feebly shouldered, the shoulder there being rendered crenu- 
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lated by the ribs. On the first and second of the remaining turns 
strong, distantly spaced, decidedly retractively slanting axial ribs are 
present. On the following turns these ribs become sigmoid, a little 
less strongly developed, and much more closely approximated. The 
intercostal spaces on the first and second turns are broad, and are 
marked by two spiral cords a little stronger than the rest at the 
angulation. The shoulder between this angulation and the summit 
on the first and second turn is crossed by about 10 slender spiral 
threads, while the space between the suture and the strong thread 
anterior to it at the angulation is marked by 5 spiral threads, which 
are considerably stronger than those on the su mmi t. On the three 
remaining turns the stronger threads corresponding to the angula¬ 
tion in the middle of the turn become reduced, and only equal those 
anterior to it in strength. There are 10 of these subequal threads 
present, while the 10 slender threads on the posterior portion of the 
turn remain feeble. On the next postnuclear whorl this differentia¬ 
tion of spiral sculpture almost disappears, and we find 14 equal and 
almost equally spaced, rather strong spiral threads and a few feeble 
incised lines near the summit present between the summit and suture. 
On the last whorl 16 subequal and subequally spaced spiral threads 
are present between periphery and summit. Here the deeply im¬ 
pressed pits between the ribs and the spiral threads show finely 
incised spiral lines. Base slightly, produced, marked by a continua¬ 
tion of the axial ribs, which become evanescent on the anterior por¬ 
tion of the base, and by 13 strong spiral threads, of which those on 
the posterior portion of the short columella are a little heavier than 
those posterior to it. Anterior to these strong threads there is a 
series of six spiral threads that are much finer and much more 
closely appoximated than those posterior to it. These are closely 
crowded at the extreme anterior tip of the columella. Aperture 
rather large, auriculate; the sinus at the posterior angle very pro¬ 
nounced, less channeled anteriorly. Outer lip abruptly expanded, 
very much thickened and separated by a varix a little posterior to 
its edge. The inner edge of the callus becomes somewhat attenuated 
near the posterior angle, and the attenuation is sufficiently abrupt 
to give it a somewhat toothed aspect. The columella is reflected as 
a moderately broad callus and the parietal wall is covered by a strong 
thick callus which joins the outer lip at the posterior angle. 

Type. U.S.N.M. No. 368132, collected by C. 3). Alleman on 
Taboga Island, Panama. It has 5.1 whorls remaining, and meas¬ 
ures: Length, 7.4 mm.; diameter, 3.2 mm. 

Remarks .—The species, while suggesting Rissoina seltneri De 
Folin, which also comes from Panama, is nevertheless quite different 
in sculpture and in general form and the shape of the early whoris, 
and the strong sculpture differentiates it from all other species. 
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Genus ENGINA Gray 
Plate 1, Figube 6 

The genus Engina was defined by Gray in the Zoology of Beeehey’s 
Voyage (1839, pp. 112-113). Two species were mentioned here, both 
cited as coming from the Atlantic Ocean. The first of these, Engma 
sonata, was later designated as type by Gray. Since there seems to 
have been some confusion about the group, I take pleasure in pub¬ 
lishing a photograph of the type species obtained from the British 
Museum of Natural History, where it is resting, which has been 
made available to me through the courtesy of Doctor Robson. This 
figure is reproduced on Plate 1, Figure 6. The specimen measures 
27.5 mm. in length. 

There are several species of Engina from the Panama region, 
which appear to be undefined. I shall therefore give descriptions 
and figures of some of these below. 

ENGINA PANAMENSIS, new species 
Plate 1, Figuee 7 

The shell is of medium size. The nuclear whorls are white, the 
rest of the shell marbled with dark chestnut-brown, yellowish white, 
and orange. Interior of aperture bluish white. Nuclear whorls 2.6, 
strongly rolunded, smooth, separated by a moderately impressed 
suture, forming a moderately elevated apex. The postnuclear whorls 
are appressed at the summit, leaving the suture inconspicuous, and 
are marked by broad, low, rounded axial ribs, of which 11 occur upon 
all the turns. These ribs are crossed by numerous rough incremental 
lines. The spiral sculpture consists of three strong cords, which are 
equal on the first whorls and which render the axial ribs decidedly 
nodulose at their junction. Beginning with the second whorl, the 
spiral cord at the summit becomes enfeebled and the two anterior 
to it much increased in strength. On the succeeding turn a third 
spiral cord appears posterior to the suture, which is almost as strong 
as the two preceding it, the posterior spiral cord near the summit 
practically disappearing. These strong spiral cords render the ribs 
decidedly nodulose, the nodules having their long axis parallel with 
the spiral sculpture. In addition to the strong cords the entire 
surface of the shell, on spire and base, is marked by rather strong, 
more or less irregularly developed spiral threads, which are a little 
heavier than the incremental lines, the two forming a reticulated pat¬ 
tern. Periphery rendered somewhat angulated by the third spiral 
cord. Base moderately rounded, between the insertion of the col¬ 
umella and the periphery, marked by three almost equal and equally 
spaced spiral cords, which are almost as strong as the anterior one 
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posterior to the periphery. These spiral cords are most conspicuous 
on the ribs, which they likewise render nodulose. The spaces between 
the spiral cords are a little more than twice as wide as the cords, and 
are marked by moderately strong spiral threads, of which five are 
present between all the spiral cords. The columella is short and 
thick and is marked posteriorly by the feeble continuation of the 
ATinl ribs and two moderately strong spiral cords and the finer 
spiral threads between them. The anterior three-fourths of the 
columella is marked by 10 closely approximated, rather coarse, low, 
rounded spiral threads. Aperture narrow, decidedly channeled 
anteriorly, weakly so posteriorly. The outer lip is thickened imme¬ 
diately behind the edge, bearing on the inside a strong oblique fold a 
little below the posterior angle of the aperture. Anterior to this are 
two quite strong and closely approximated and partly fused denticles, 
and anterior to these are two small denticles followed by a larger one 
at the beginning of the anterior sinus. The inner lip consists of a 
thick callus which is reflected over the columella and the parietal 
wall, which forms a deep oblique fold opposite the posterior fold of 
the outer lip. Twelve short oblique denticles, which become consecu¬ 
tively a little wider from the posterior anteriorly, are also present 
anterior to this deep fold, the most anterior one being about opposite 
the anterior thread on the outer lip. The large fold on the parietal 
callus and that on the posterior part of the outer lip extend strongly 
inward and form a decided constriction of the posterior portion of 
the aperture. 

Type. —U.S.N.M. No. 381885, from Panama. It has the last 
nuclear whorl remaining and 6.8 postnuclear whorls, and measures: 
Length, 19.6 mm., diameter, IT mm. 

Remarks .—In addition to the type, U.S.N.M. No. 32159 con¬ 
tains two specimens collected by Bridges at Panama; U.S.N.M. 
No. 32168 has four additional specimens obtained by the same col¬ 
lector in the same place; and U.S.N.M. No. 375Tb contains the 
young specimen that has furnished us with the description of the 
nucleus, also from Panama. 

ENGINA TABOGAENS1S, new species 

Plate 1, Figobe 8 

The shell is small. The nuclear whorls are white. The ground color 
of the postnuclear whorls is yellowish; first row of tubercles near the 
summit dark chestnut-brown, the rest very dark brown. Occasion¬ 
ally there are spots of flesh color on the sides of the dark tubercles. 
The aperture is yellowish. Nuclear whorls 2.8, strongly rounded, 
smooth, forming an almost mucronate apex. The postnuclear whorls 
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are marked by strong axial ribs, which are most strongly developed 
^at the periphery and which dimi nish in strength both anteriorly and 
posteriorly. Of these ribs 11 are present on all the turns. The first 
and second postnuelear whorls are marked by three spiral cords, 
which are almost equal in strength, on the third and fourth turns 
the anterior of these three cords becomes much emphasized and the 
posterior one enfeebled. On the last whorl a fourth cord is appar¬ 
ent. The three at the periphery form strong humps. In addition 
to these strong spiral cords, the entire surface of spire and base is 
marked by finer spiral threads, of which eight are present between 
the s ummi t and the second spiral cord; three are present on the 
second spiral cord, and two in the space between the second and 
third; there is one strong thread on the third spiral cord and three 
fine threads between the third and fourth; the fourth also has a 
strong spiral thread on its summit. The base is short, moderately 
well rounded and marked by a continuation of the axial ribs and 
three strong spiral cords almost as strong as the anterior one of the 
spire. The space between the supraperipheral and infraperipheral 
cord is crossed by five spiral threads, while the space between the 
first and second basal cord is also crossed by five spiral threads; 
the space between the second and third basal cords is marked by 
three spiral threads. The columella is short and thick and is marked 
on the posterior half by three strong spiral cords a little less in 
strength than those on the base, but in continuation of that series. 
Three spiral threads are present between the stronger cords on the 
posterior half of the columella. The anterior half of the columella 
is marked by eight closely approximated slender spiral cords. The 
incremental lines and the spiral threads on spire and base render 
the general surface slightly reticulated. Aperture of irregular 
outline, strongly channeled anteriorly, feebly so posteriorly. Outer 
lip slender at the edge, reenforced within immediately behind the 
edge, bearing a strong oblique fold near the posterior angle and a 
little anterior to this two approximated denticles, which are partly 
fused. Anterior to these there are two smaller denticles, and a heavy 
denticle marks the posterior termination of the canal at the anterior 
portion of the aperture. The inner lip is reflected over the col umella 
as a thick callus, which also extends over the parietal wall. This 
callus bears two slender threads near the posterior angle, followed 
by an elongate thread much heavier than these two, which faces 
the heavy thread at the posterior angle on the outer lip and con¬ 
stricts this part of the aperture almost into a canal; anterior to this 
fold are five slender oblique threads equaling the posterior two in 
strength, while on the columellar wall eight slender, rounded 
denticles are present. 
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Type.—U.S.'SM. So. 368154, collected by 0. D. Alleman on Taboga 
Island, Panama. It has 2.8 nuclear whorls and 5.8 postnuclear 
whorls, and measures: Length, 12.3 mm.; diameter, 7,8 mm. 

Remarks .—This species differs from Engina pa/namensis by its 
much amflllftr size, its coloration, and the denticulation of the aper¬ 
ture. U.S.N.M. No. 368153 contains 11 topotypes collected by C. D. 
Alleman , while U.S.N.M. No. 204082 contains a specimen collected by 
the United States Bureau of Fisheries Steamer Albatross at Tabo- 
quilla Island, Bay of Panama. 
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DESCRIPTIONS OF A NEW GENUS AND EIGHT NEW 
SPECIES OF ICHNEUMON-FLIES, WITH TAXONOMIC 
NOTES 1 


By C. F. W. Muesbbeck 

Senior Entomologist, Bureau of Entomology, United States Department Of 

Agriculture 


Descriptions of one new genus and eight new species of ichneumon- 
flies of the family Braconidae are contained in this paper and, in 
addition, notes on the classification of several previously described 
but poorly understood braconid genera. Certain synonymical notes 
are also included. 

For the opportunity of examining some of the genotypes dis¬ 
cussed, I am indebted to Dr. H. Bischoff, of the Berlin Zoological 
Museum; Dr. Erno Csiki, of the Hungarian National Museum, at 
Budapest; Dr. H. Wachs, of the Pommeranian Museum of Natural 
History, at Settin, Germany; Dr. James Waterston, of the British 
Museum of Natural History; and Prof. E. B. Poulton, of the Hope 
Museum, at Oxford, England. 

Family BRACONIDAE 

Subfamily HICROGASTERINAE 
Genus MICROGASTER Latreille 

Microgaster Latkeiixe, Hist. Nat. Crust. Ins., vol. 13, p. 189,1805. (Genotype, 
Ichneumon deprtmator Fabrieius.) 

XantAomiorogaster Camebon, Timebri Journ. Roy. Agr. Com. Soc. British 
Guiana, vol. 1, p. 325, 1911. [Genotype, Xanthomierogasier fortipes Cam¬ 
eron (new synonymy).] 

MICROGASTER FORTIPES (Cameron) (new combination) 

Xanthomtcrogoster fortipes Cameron, Timehri Journ. Roy. Agr. Com. Soe. 
British Guiana, vol. 1, p. 325, 1911. 

The genotype of Xanthomierogasier, X. fortipes, which is in the 
British Museum, tea typical Microgaster except in having the second 


1 This paper is a contribution from the Gipsy Moth Laboratory of the Bureau of 
Entomology, Melrose Highlands, Mass. 
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cubital cell smaller than usual and the second intercubitus joining 
the first intercubitus at about the middle. A similar small second 
cubital cell is found in some other species of Mierogaster \ among our 
North American species it occurs in M. zonaria (Say) and M. ecdy- 
tolophae Muesebeck. 


Genus MICROPLITIS Foerster 

MioropUtis Foebbteb, Verh. Naturh. Ver. Preuss. RheinL, vol. 19, p. 245, 1862, 
(Genotype, Mierogaster sordipes Nees.) 

Dapsilotoma Cameron, Journ. Bombay Nat. Hist. Soe., vol. 17, p. 101, 1906. 
[Genotype, Dapsilotoma testaceipes Cameron (new synonymy).] 

MICROPLITIS TESTACEIPES (Cameron) (new combination) 

Dapsilotoma testaceipes Cameron, Journ. Bombay Nat. Hist. Soc., vol. 17, p. 
101, 1906. 

This species, which is the genotype of Dapsilotoma , is a perfectly 
normal MioropUtis. The antennae of the type, which is in the Brit¬ 
ish Museum, are 18-segmented, not 36-segmented, as noted by 
Cameron. 

Genus APAN TELES Foerster 

Apanteles Foebbteb, Verh. Naturh. Ver. Preuss. Rheinl., voL 19, p. 245, 1862. 
(Genotype, Mierogaster obseurus Nees.) 

Xestapanteles Cameron, Zeitschr. Natur. Halle, vol. 81, p. 447, 1909. [Geno¬ 
type, Xestapanteles latiannulatus Cameron (new synonymy).] 

APANTELES LATIANNULATUS (Cameron) (new combination) 

Xestapanteles latiannulatus Camebon, Zeitschr. Natur. Halle, vol. 81, p. 447, 
1909. 

I have examined Cameron’s two original specimens of Xesta¬ 
panteles latiannulatus , which are in the collection of the Berlin 
Zoological Museum. The species unquestionably belongs to 
Apanteles , as this genus was defined in my revision of the Nearctic 
species. 2 It is not clear how Cameron could have described the 
antennae as 31-segmented, for, like those of all other species of 
Apanteles , they are 18-segmented. 

APANTELES PAKALECHIAE, new species 

Most similar to polychrosidis Yiereck, but readily distinguished 
from that species by the slenderer thorax, by the mesoscutum being 
evenly distinctly punctate and opaque, by the shorter and subequal 
spurs of the posterior tibiae, and by the generally smaller size. 

Female. —Length, about 1.8 mm. Head strongly transverse, at 
least as wide as mesonotum; face practically smooth; antennae 
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slender, about as long as the body. Thorax slender; mesoscutum 
narrowing gradually anteriorly, opaque, and entirely evenly punc¬ 
tate, the punctures not confluent; scutellum flat, polished, with a few 
weak punctures; propodeum mostly smooth and shining, with some 
weak sculpture medially adjoining the shallowly impressed, imper¬ 
fectly defined areola; mesopleura mostly polished, weakly punctate 
anteriorly; metapleura polished; anterior wing with metacarpus 
-distinctly longer than stigma; stigma rather broad; radius not 
oblique, a little longer than intercubitus, not strongly angled with 
the latter; posterior coxae smooth; inner spur of posterior tibia 
scarcely longer than the outer and much less than half as long as 
metatarsus. Abdomen narrow; chitinized plate of first tergite par¬ 
allel-sided, the base and apex of practically equal width, the entire 
plate very finely rugulose and opaque, and with a poorly defined 
median longitudinal impression posteriorly; second tergite trans¬ 
verse, much shorter than third, the finely rugulose plate broader at 
apex than at base and defined laterally by oblique impressed lines; 
membranous margins on apical half of first tergite and along the 
second, broad; following tergites practically smooth, at least the 
third subopaque; hypopygium large but not surpassing apex of last 
tergite; ovipositor sheaths slender, about as long as the abdomen, 
slightly decurved at apex. Black; tegulae pale; wing bases black; 
wings hyaline, stigma and veins pale brown; legs blackish, anterior 
pair beyond coxae mostly yellowish brown; middle femora sometimes 
pale brownish, their tibiae at base and their tarsi pale; posterior 
tibiae pale on basal fourth or third; lateral membranous margins of 
first and second tergites yellowish brown. 

Male .—Essentially like the female, except for blackish tegulae. 

In the paratypes the tegulae vary from yellow to blackish. 

Type. —TJ.S.N.M. No. 42870, from Billerica, Mass. 

Host.—ParalecMa pinifoliella Chambers. 

Described from five females and three males reared by J. Y. 
Schaffner, jr., July 5 to August 4,1927, under Gipsy Moth Labora¬ 
tory No. 12164 N87. 

APANTELES DEPRESSAKIAE, new species 

Very closely resembling aristoteliae Yiereck, from which it 
especially differs in the weaker sculpturing of the second abdominal 
tergite, the less sharply defined propodeal areola, the usually rela¬ 
tively broader abdomen, the slightly shorter ovipositor sheaths, and, 
in the case of the males, the pale stigma. 

• Female. —Length, 2.5 mm. Head strongly transverse, narrower 
than thorax; face finely, closely punctate; antennae distinctly shorter 
than the body, the five apical segments conspicuously shortened 
although still longer than broad. Thorax stout; mesoscutum closely, 
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finely, in part confluently, punctate; scutellum a little longer than 
broad, slightly convex, smooth and shining, with only a few weak 
punctures; propodeum short, strongly declivous, closely rugulose 
and with a median areola that is rather poorly defined;, radius of 
anterior wing longer than intercubitus; posterior coxae smooth and 
shining; inner spur of posterior tibia half as long as metatarsus. 
Abdomen short and rather stout; chitinized plate of first tergite 
large, the base and apex of about equal width, the sides of the plate 
bulging somewhat, the surface closely, finely rugulose and provided 
with a shallowly impressed longitudinal median area posteriorly;, 
second tergite very short, strongly transverse, the posterior margin 
slightly arcuate, the surface of the plate very minutely granular; 
following tergites smooth and shining; hypopygium large, sligfitly 
surpassing apex of last tergite; ovipositor sheaths about three-fourths 
as long as the abdomen. Black; anterior femora except at base, 
anterior and middle tibiae and tarsi, and the posterior tibiae except 
at apex, yellow; tegulae black; wings hyaline, stigma brown, the 
veins pale, almost hyaline. 

Male. —Legs even darker than in female; wings whitish hyaline; 
stigma hyaline except the margin, which is brown; veins colorless. 

Type. —■TJ.S.N.M. No. 42871, from Kenduskeag, Me. 

Host.—Depressaria heracliana De Geer. 

Cocoons. —White, elongate-cylindrical, solitary. 

Seven females and seven males reared July 22 and 23,1926,.by J. Y. 
Schaffner, jr., under Gipsy Moth Laboratory No. 12430; M2. There 
is additional material of this species at the Gipsy Moth Laboratory, 
all reared from the same host as the type series, from Manchester 
and Castleton, Yt.; Bangor, Me.; and Dover, Mass. 

APANTELES SCHAFFNEBI, new species 

In my key to the North American species of Apmteles * this spe¬ 
cies runs to delicatus Howard. It differs from delicatus, however, as 
well as from all related species, especially in the exceptionally dark 
posterior tibiae and in the unusual coloring of the posterior tarsi, 
which have the basal segment black, the second and fifth segments, 
slightly dusky, and the third and fourth pale yellow. 

Female. —Length, barely 2 mm. Head about as wdie as mes- 
onotum; face broad, finely punctate; antennae slightly shorter than, 
the body, the apical segments considerably shortened. Mesoscutum 
entirely closely punctate and opaque; scutellum shining, with sparse 
but distinct punctures; propodeum very short, entirely closely rugu¬ 
lose, median caxina indistinct; posterior coxae smooth and shining; 
posterior tibiae short and rather strongly thickened apically; spurs of 
hind tibia subequal and not distinctly half as long as metatarsus; 

* p roc- XJ. S. Nat. Mas., vol. 88, p. 500, 1920. "" 
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■stigma short and broad, emitting radius from its middle, the latter 
perpendicular to anterior wing margin and slightly longer than 
"intercubitus; second abscissa of cubitus unusually short, only about 
half as long as intercubitus. Abdomen short and stout; first and 
second tergites combined longer than remainder of dorsum of abdo¬ 
men; chitinized plate of first tergite broadening apically, entirely 
finely rugulose; second and third tergites subequal in length, the 
second completely, the third except at apex, closely finely rugulose and 
opaque; hypopygium not surpassing apex of last tergite; ovipositor 
sheaths barely exserted. Black; tegulae blackish; wings hyaline, 
stigma and veins brown; all coxae black; trochanters, femora, and 
tibiae of anterior and middle legs yellow, their tarsi whitish; pos¬ 
terior legs with trochanters and femora yellow, the tibiae black, 
pale only at extreme base, their tarsi with the basal segment black, 
the second and fifth segments more or less dusky, and the third and 
fourth segments pale yellow. 

Type. —TJ.S.N.M. No. 42872, from Raubsville, Pa. 

Host .—An undertermined Cochlidiid. 

Four females reared August 15, 1929, by J. V. Schaffner, jr., 
under Gipsy Moth Laboratory No. 12164 R128. 

APANTELES HALISIDOTAE, new species 

Runs to phobetri Rohwer in the key to the North American species 
(loc. cit.) and is very similar to that species. It is distinguished, 
however, by its larger size and by the relatively longer and more 
oblique intercubitus, which is as long as the radius and is strongly 
angled with the latter; in addition, the subdiscoideus is much more 
distinct, being well pigmented, while in phobetri its location is in¬ 
dicated only by rows of closely placed setae. Both species are gre¬ 
garious parasites, but the cocoons of the two are strikingly different, 
being pale buff and exposed in the case of phobetri , while those of 
halisiclotae are pure white and inclosed in the cocoon of the host. 

Female. —Length, 3 mm. Head as broad as mesonotum; face 
weakly punctate, shining; antennae as long as the body, the apical 
segments only gradually shorter, mesoscutum entirely closely punc¬ 
tate; scutellum somewhat convex, polished, practically impunctate; 

. propodeum finely rugulose, narrowly smooth at extreme base, and 
with a weak indication of a median longitudinal carina; stigma 
moderately large, more than twice as long as broad; radius obliquely 
•directed outwardly, not longer than intercubitus and sharply angled 
with the latter, which is strongly oblique; subdiscoideus distinct 
to wing margin; posterior coxae smooth and shining; inner spur of 
posterior tibia a little longer than the outer and slightly more than 
half as long as metatarsus. Abdomen long-ovate, somewhat com¬ 
pressed apically; first abdominal tergite broadening gradually to 
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the apes, very finely ruguloso-punctate laterally and at apex, smooth, 
and highly polished medially at base, this polished area narrowing 
posteriorly but extending to apical fourth of tergite; second tergite 
shorter than the third, finely rugulose except for broad lateral 
margins, which are smooth; the sculptured plate set off by irreg¬ 
ular, somewhat oblique, impressed lines; third and following tergites 
polished; hypopygium not surpassing apex of last tergite; ovipositor- 
sheaths only slightly exserted. Black; tegulae black; wings hyaline; 
stigma and veins brown; all coxae black; remainder of legs yellow, 
except apex of posterior femora above, apex of posterior tibiae* 
and the posterior tarsi, which parts are black; lateral membranous 
margins of first and second tergites brown, darker on second tergite 
than on first. 

Male .—Like the female in essential characters. 

Type. —U.S.N.M. No. 42873, from Shirley, Me. 

Host.—Halisidota maculata Harris. 

Cocoons .—Pure white, gregarious, inclosed within the cocoon of 
the host. 

Described from five females and three males reared June 14.1928* 
by J. V. Schaffner, jr., in the Bureau of Entomology, under Gipsy 
Moth Laboratory No. 12451 N25. At the Gipsy Moth Laboratory 
there are additional series, not included among the type material, 
from Winterport, Patten, Hampden, Wallagrass, Fort Kent, Eagle 
Lake, Grand Isle, Van Buren, St. John, Ashland, and Presque Isle* 
Me.; Chateaugay and Nicholville, N. Y.; Hopkinton, N. H.; and 
Cheshire, Mass. All this material was reared from Halisidota 
maculata. 

APANTELES CINGILIAE, new species 

Most similar to Tcoebelei Riley but differing particularly in the 
less strongly compressed abdomen and the completely black hind 
femora. 

Female .—Length, 2.7 mm. Head nearly as wide as mesonotum; 
face only very slightly broader than long, shining, sparsely shallowly 
punctate; antennae about as long as the body or only indistinctly 
shorter, even the apical segments elongate. Thorax stout; meso- 
seutum closely punctate, shining; scutellum with a few distinct punc¬ 
tures; propodeum closely rugulose, very narrowly smooth and shin¬ 
ing at extreme base, and with a complete median longitudinal carina; 
posterior coxae large, mostly smooth; inner spur of posterior tibia 
longer than the outer and more than half as long as metatarsus; 
radius arising from a little beyond middle of stigma and not longer 
than intercubitus, with which it is rather strongly angled. Abdo- 
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men about as long as thorax, not broad, a little compressed apically; 
chitinized plate of first tergite broadening gradually posteriorly, 
mostly smooth on basal half, delicately rugulose apically; second 
tergite much shorter than third, more than twice as broad as long, 
very finely rugulose, opaque laterally, shining medially; following 
tergites smooth and polished; hypopygium attaining apex of abdo¬ 
men; ovipositor sheaths barely exserted. Black; tegulae black; all 
coxae and basal segment of trochanters black; apical segment of all 
trochanters mostly yellowish; remainder of anterior legs yellow, ex¬ 
cept the femora at base beneath blackish; middle femora yellowish 
on outer side, mostly blackish within and below; middle tibiae and 
tarsi yellow; posterior legs with femora black, their tibiae yellowish, 
black on apical fourth or third, their tarsi black; wings hyaline, 
stigma and veins brown. 

Male .—Like the female in the essential characters. 

Type. —-U.S.N.M. No. 42874, from Bernardston, Mass. 

Host.—Gingilia catenaria Drury. 

Cocoons. —White, or yellowish white, apparently gregarious, but 
loose and not inclosed in a. mass of silk. 

Eight females and two males reared August 26, 1929, by J. V. 
Schaffner, jr., under Gipsy Moth Laboratory No. 12418 R7. 

PAROLIGONEURUS, new genus 

This is a genus of Microgasterinae and is very closely related to 
Oligoneurus Szepligeti, the genotype and only described species of 
which is from Brazil. It strikingly resembles Oligoneurus in the 
unusual wing venation, the broad head, the widely separated an¬ 
tennae, and the small posterior coxae and short tibial spurs, but 
differs especially in having bare eyes and antennae with fewer seg¬ 
ments. 

Head transverse, though not strongly so, a little broader than 
thorax^unmargined behind; eyes practically bare; antennae 18-seg- 
mented, inserted unusually high on face and widely separated at 
base; frons short, only slightly descending anteriorly; notauli want¬ 
ing; prepectus immargined; posterior coxae small; spurs of posterior 
tibiae very short; radial cell open, radius represented only by a 
short spur; both intercubiti wanting, all cubital cells therefore con¬ 
fluent; cubitus and basal vein separated at base, arising independ¬ 
ently from parastigma; first brachial cell open; nervulus inter¬ 
stitial with basal vein; abdomen short, the chitinized plates of the 
first and second tergites similar to those of some species of Apanteles . 

Genotype.—Par oligoneurus johnsoni, new species. 



8 


PROCEEDINGS OP THE NATIONAL MUSEUM 


vol. T9 


PABOLIGONEUBTJS JOHNSONI, new species 

Figube 1 

Female .—Length 1.8 mm. Head a little wider than thorax; face 
large, evenly convex, smooth and shining, with only weak setigerous 
punctures; clypeus rather large, indistinctly separated from face, 
shallowly transversely impressed before apex, the anterior margin 
evenly rounded; antennae 18-segmented, nearly as long as the body; 
pedicel elongate, about two-thirds as long as the scape; all 16 flagel¬ 
lar segments well separated, elongate, the first four times as long as 
thick and considerably longer than the second; eyes bare, with 
only a few scattered indistinct hairs; cheeks and temples convex. 
Thorax short, compact; mesoscutum flat, smooth, and shining, 
impunctate, with no trace of notauli; suture between mesoscu¬ 
tum and scutellum fine, smooth, not foveolate; scutellum very 
slightly convex, smooth and shining; propodeum smooth and 
polished, not areolated; pleura polished; mesopleura without a fur¬ 
row; posterior coxae small; inner spur of posterior tibia longer than 
the outer but hardly one-third the length of metatarsus; stigma 



Figgee 1.—Anterior wing of Paroligoneiinis johnsonl, new species 


moderately broad, a little longer than metacarpus; radius arising 
from beyond middle of stigma and consisting merely of an oblique, 
outwardly directed stub; cubitus and basal vein separated at their 
points of origin on parastigma; basal vein at origin distinctly cui'ved 
toward base of wing; cubitus obsolescent apically; nervulus inter¬ 
stitial ; recurrent vein wanting, or at least not distinctly developed; 
diseoideus distinct only at base, the first discoidal cell, therefore, 
open; first brachial cell open. Abdomen narrower than thorax, en¬ 
tirely polished; first tergite with a median elongate plate that is 
strongly narrowed at apex; second tergite with a triangular median 
plate that is very narrow at extreme base; lateral membranous mar¬ 
gins on first and second tergites very broad; hypopygium large, 
apparently slightly surpassing apex of last tergite; ovipositor 
sheaths projecting the length of the first tergite beyond apex of 
abdomen. Head brown, blackish above and behind; thorax black; 
abdomen brownish on basal half, blackish on apical half; wings 
hyaline, stigma and veins brown; legs yellow, the posterior coxae 
blackish above toward base. 
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Type. —U.S.N.M. No. 42876, from Nantucket, Mass. 

One female collected by C. W. Johnson, August 17,1927. 

Genus SNELLENIUS Westwood 

Snellenius Westwood, Tijdsehr. Ent., vol. 25, p. 19,1882. (Genotype, Snellenius 
vollenhovenii Westwood.) 

This genus is discussed here in order to place it definitely in the 
Microgasterinae. Ashmead 4 assigned it to the Agathidinae (now 
Braconinae), where Szepligeti 8 also placed it, although in his original 
description Westwood had called attention to the similarity in vena¬ 
tion to Microgaster. Both Ashmead and Szepligeti apparently knew 
Snellenius only from literature. Schulz, 8 who had specimens before 
him, commented on some of the more striking characters but failed 
to indicate the position of the genus. 

Examination of the genotype, which is in the Hope Museum, 
Oxford, England, has convinced me that Snellenius is referable to 
the Microgasterinae, and that within this group it appears most 
closely related to Microplitis Foerster, although the very small head 
and the carinatelv margined prepectus suggest a certain affinity with 
Odontofomica Enderlein (now Fomida Brulle). In wing venation, 
in the structure of the abdomen, and in the relatively small posterior 
coxae and the short tibial spurs, Snellenius is very similar to Micro¬ 
plitis. In the latter group there is also an approach toward certain 
thoracic structures found in Snellenius , including the occasional 
presence of distinct notauli, the very prominent median propodeal 
carina, and the strongly declivous propodeum. 

The following notes, taken from the genotype, are presented to 
supplement Westwood’s original description and so to contribute 
toward a clearer understanding of the genus and species: Head very 
small, transverse; eyes hairy; antennae strongly compressed, 18- 
segmented (not 17-segmented as noted by Westwood, who apparently 
overlooked the very short, mostly concealed pedicel). Thorax stout; 
prepectus carinately margined; notauli present; middle lobe of 
mesoscutum flat but somewhat elevated; a short median keel poster¬ 
iorly on mesoscutum; suture between scutum and scutellum broad 
and deep; scutellum margined laterally, elevated down the middle, 
impressed either side of this elevation; propodeum with a strong 
median longitudinal keel and prominent transverse ridges extending 
laterally from this; dorsal face of propodeum horizontal, the pos¬ 
terior face vertical. Abdomen short; first tergite with a long, nar¬ 
row, nearly parallel-sided, chitinized plate, and on either side of this 
with broad membranous margins; posterior coxae not large; spurs 

‘ Proc. U. S. Nat Mus., vol. 28, p. 129, 1900. 

8 Genera Inseetorum, fasc. 22, p. 116, 1604. 

«Zool. Annalen, vol. 4, p. 62, 1911 (1909). 
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of posterior tibiae short; radial cell incomplete, the second abscissa of 
radius only weakly indicated; second cubital cell small, subtriangu- 
lar, complete. 

SNELLENIUS PHILDPPINENSIS (Ashmead) (new combination) 

Microplitis phllipptnensts Ashmead, Jo urn. New York Bnt. Soc., vol. 12, p. 20, 
1904. 

Apparently the strongly compressed condition of the antennae in 
the genotype of Snellenius is not of generic importance. The antennae 
of Microplitis philippinensis Ashmead, the type material of which is 
in the United States National Museum, are not unusually compressed; 
but, in my opinion, the species is unquestionably referable to Snellen¬ 
ius. It agrees with the genotype, S. vollenhoverdi Westwood, in all 
important respects, including the margination of the prepectus. 

Genus DIRRHOPE Foerster 

Dirrhope Foebster. Verh. Naturh. Ver. Preuss. Rheinl., vol. 7, p. 39, 1851. 
(Genotype, Dforhope rufa Foerster.) 

In his “ Synopsis der Familien und Gattungen der Braconiden,” 7 
Foerster separated his Microgasteroidae, on the basis of hairy eyes, 
from the groups he called the Agathidoidae and Eumicrodoidae. 
He placed Dirrhope in the Microgasteroidae, and it unquestionably 
belongs there, but it will not run to that group in his key because 
the eyes of the genotype are distinctly bare. Dirrhope further dif¬ 
fers from most Microgasterinae but agrees with Snellenius Westwood 
and Odontofomica Enderlein (now Fomicia Brulle) in having the 
prepectus distinctly margined. 

Subfamily NEONEURINAE 
Genus NEONEURUS Haliday 

Eeoneurns Haliday, Ent. Mag., vol. 5, p. 213, 1838. (Genotype, Xeoneurus 
halidaii Marshall.) 

EccUtes Foerster, Verh. Naturh. Ver. Preuss. Rheinl., vol. 19, p. 244. 1S62. 
(Genotype, Ecclites olypeatus Foerster.) 

Ashmead 8 synonymized EccUtes Foerster with Neoneurus Haliday. 
But somewhat later Bengtsson® stated that Ashmead’s conclusion 
was undoubtedly wrong; and Muesebeck 10 concurred, suggesting 
that EccUtes might belong to the Blacinae. Examination of the 
genotypes of both genera shows, however, that Ashmead was cor¬ 
rect and that EccUtes Foerster must be held as a synonym of Neoneu- 
rus Haliday as typified by N. halidaii Marshall. In view of the 
misunderstanding evidenced by the literature referred to above, it 

7 Verh* Naturh. Ver. Preuss. RheinL, voL 19, pp. 225-283, 1882. 

8 Proc. IT. S. Nat. Mas., voL 19, p. 130, 1900. 

8 Lund TTniv. Arssfcr. N. F, And. 2, vol. 14, no. 32, 1918. 

10 Proc. U. S, Nat. Mus., vol. 61, p. 2, 1922. 
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has seemed advisable to include this note, which is based on a study 
of the types of both Neoneurus halidaii Marshall and EccMtis 
clypeatus Foerster. 

Subfamily OPIINAE 
Genus RHINOPLUS Foerster 

RMnoplus Foerster, Verh. Naturh. Ver. Preuss. Rheinl., vol. 19, p. 26S, 1862. 
(Genotype, RMnoplus laevigatus Foerster.) 

Since the description of this opiine genus, with R. laevigatus as 
the only included species, two African species have been referred to 
it, namely, R. fuscipennis Szepligeti and R. fulvus Brues. Neither 
of these, however, properly belongs in RMnoplus , both Szepligeti 
and Brues having misinterpreted Foerster’s characterization of the 
genus on the basis of “ Clypeus mit starkem Horn.” Foerster’s geno¬ 
type, which I have seen, has the clypeus large and provided with a 
striking hornlike tubercle situated in the middle and projecting for¬ 
ward at right angles to the surface. The structure is very con¬ 
spicuous, and while there may be some question as to its value as a 
generic character it nevertheless sets off R. laevigata from all other 
known Opiinae and, for the present at least, is to be considered of 
generic importance. Both fuscipennis Szepligeti and fulvus Brues 
merely have the anterior margin of the clypeus somewhat angled or 
toothed at the middle, there being no indication of the horn that is 
characteristic of RMnoplus. They are accordingly to be excluded 
from that genus, and, in my opinion, are referable to Opius WesmaeL 

OPIIJS FUSCIPENNIS (Szepliffed) (new combination) 

RMnoplus fuscipennis Szepligeti, Mitt. Zool. Mus. Berlin, vol. 7, p. 226, 1914. 

OPIUS FULVUS (Braes) (new combination) 

RMnoplus fulvus Brues, Proc. Amer. Acad. Arts and Sci., vol. 61, p. 259, 1926. 

OPIUS GAHANI, new name 

Opius fuscipennis Gahax, Proc. U. S. Nat. Mus., vol. 49, p. 79, 1915 [not fusel- 
pennis (Szepligeti) 3. 

The transfer of RMnoplus fuscipennis Szepligeti to Opius unfor¬ 
tunately makes necessary the renaming of Opius fuscipennis Gahan. 

Genus OPIUS Wesmael 

Opius Wesmael, Nouv. Mem. Acad. Sci. Bruxelles, vol. 9, p. 115, 1835. (Geno¬ 
type, Bra con carbomrius Nees.) 

Psyttalia Walker, Ann. Mag. Nat. Hist., ser. 3, vol. 5, p. 311,1860. [Genotype, 
Psyttalia tesfacea Walker (new synonymy).] 

This synonymy is published here, following an examination of the 
genotype of Psyttalia , in order to make clear the identity of that 
genus, regarding the position of which there has been some question. 
The following notes, based on the type of P . testacea , are included to 
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supplement Walker’s description: Runs to Opius in keys by Szep- 
ligeti 11 and Gahan. 12 Head behind margined only laterally; a trans¬ 
verse opening between clypeus and mandibles. Mesoscutum polished; 
notauli very short, distinct only anteriorly; propodeum polished and 
provided with a median longitudinal carina; second abscissa of 
radius much longer than first intercubitus; third abscissa of radius 
going to extreme wing apex; three cubital cells; recurrent vein enter¬ 
ing first cubital cell considerably before first intercubitus. Hypo- 
pygitim rather large; ovipositor sheaths fully as long as the abdomen. 

Since testacea Walker, the genotype of Psyttalia and the only 
included species, is preoccupied in Opius , it becomes necessary to 
change that specific name upon synonymizing the genus. 

OPIUS WALKERI, new name 

Psyttalia testacea Walker, Ann. Mag. Nat. Hist, ser. 3, vol. 5, p. 311, 1860 (not 
testaceus Wesmael). 

Subfamily ALYSIINAE 
Genus HERATEMIS Walker 

Eeratemis Walker, Ann. Mag. Nat. Hist., ser. 3, vol. 6, p. 310, 1860. (Genotype, 
Eeratemis filosa Walker.) 

This is another of Walker’s genera that have apparently remained 
unrecognized owing to the unsatisfactory original characterization. 
The following notes, taken from the genotype, are given here in order 
to supplement the original description and to aid in the recognition 
of this genus, which appears to be most closely related to Phaeno- 
carpa Foerster: Head large, although transverse; temples, with a 
weak but distinct posterior tubercle; antennae exceptionally long and 
slender; first flagellar segment shorter than the second. Notauli 
strongly impressed; middle lobe of scutum prominent; scutellum 
drawn out into a conspicuous elevated hornlike projection at apex; 
propodeum areolated; posterior coxae with a blunt tooth beneath at 
base; radius arising from beyond middle of stigma; radial cell large, 
extending to extreme apex of wing; three cubital cells; first cubital 
and first discoidal cells separated; recurrent vein entering first cubital 
cell at extreme apex; second abscissa of radius a little longer than 
first intercubitus; first brachial celTclosed, long and narrow; radi- 
ellan cell very large, much widened apicallv. Abdomen long and 
slender. 

Subfamily MACROCENTRINAE 
Genus XIPHOZELE Cameron 

Xiphozele Cameron, Ent, vol. 39, p. 204, 1906. (Genotype, Xiphozele com pres- 
sivenMs Cameron.) 

Gerotopia Endeblein, Arekiv. f. Naturg., vol. 84, Abt. A, Heft 11, p. 219, 1920 
(1918). [Genotype, Gerotopia cometmacula Enderlein (new synonymy).] 

31 Genera Insectorum, £asc, 22, p. 159, 1904. 

w Proc. U. S. Nat. Mus., vol. 49, p. 67, 1915. 


A. NEW SPECIES OF TREMATODE OF THE FAMILY 
HETEROPHYIDAE, WITH A NOTE ON THE GENUS 
APOPHALLUS AND RELATED GENERA 


By Emmett W. Price 

Parasitologist,‘Zoological Division, Bureau of Animal Industry, United States 
Department of Agriculture 


During the summer of 1929, Dr. Eloise B. Cram, of the Zoological 
Division, Bureau of Animal Industry, conducted an investigation in 
cooperation with representatives of the Bureau of Biological Survey 
to determine if parasites were a factor in causing the death of ducks 
from the'so-called “ duck disease ” at Klamath Falls, Oreg. Among 
the specimens of parasites collected from water birds in this 
vicinity were a number of trematodes, one species of which appears 
to be new. This fluke belongs to the family Heterophyidae Odhner, 
1914, and to the genus Apophallus Liihe, 1909. For this trematode 
the name Apophcdlm crami is proposed, the species being named for 
the collector. 

APOPHALLUS CRAMI, new ipecte* 

Figtjbe 1 

Specific diagnosis .— Apophallus: Body slender, 1.5 mm. to 1.9 mm. 
long by 279/* to 341/*. wide in the vicinity of the testes; preacetabular 
portion of body flattened and showing a slight constriction in the 
region between the acetabulum and the intestinal bifurcation; postace- 
tabular portion more or less cylindrical. The cuticle is covered with 
small scalelike spines. Oral sucker subterminal, 45/* to 60/* in diame¬ 
ter; prepharynx very short; pharynx ovoid, 45/*, long by 30/* wide. 
Esophagus slender, about 337/* long, bifurcating about one-fifth of 
the body length from the anterior end; intestinal ceca slender, extend¬ 
ing to near the posterior end of the body. Acetabulum 52/* to 62/* in 
diameter, situated at the equator of the body and opening into the 
genital sinus. Genital pore at anterior end of genital sinus, the 
aperture being guarded by two ovoid, papillalike gonotyls. Testes 
globular or slightly ovid in shape and placed obliquely in the poste- 
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rior fourth of the body, the right caudad of the left. The left testis 
is 180/t to 187/x in diameter and the right 150/i to 160/i long by 
187/i to 210/i wide. Seminal vesicle well developed, S-shaped, and 
situated in the median line caudad of the acetabulum. Ovary globu¬ 
lar or slightly ovoid in shape, 75/i to 97/i in greatest diameter, situ¬ 
ated a short distance in front of the anterior testis and to the right 
of the median line. Seminal receptacle ovoid, 50/i to 67/i long by 
60/i to 82/i wide, and situated immediately caudad of the ovary. The 
vitellaria are composed of relatively large follicles, which extend 
anteriorly to about 150/i to 155/i caudad of acetabulum; posteriorly 
they extend to the posterior end of the body and almost completely 
fill the post-testicular space. Uterus with relatively few loops and 
confined to the intercecal space between ovary and acetabul um. Eggs 
ovoid, 33/i long by 25/* wide, with yellowish-brown shells. 

Host .—California gull (Lanes califor-nicus). 

Location .—Lower part of small intestine. 

Distribution :—United States (Klamath Falls, Oreg.). 

Type specimen. —U.S.N.M. Helm. Coll. No. 29245; paratypes No. 
29779. 



ojmm 

Figure 1 . — Apophallus crami , new species. Ventral view 


Remarks.—ApopkaLLus crami resembles A. muhlin-gi (Jagerskiold) 
more closely than it does any of the other species of the genus, the 
principal difference between the two being in the extent of the vitel¬ 
laria anteriorly. In it. miihlingi the vitellaria extend anteriorly to 
the level of the acetabulum, while in A. crami they stop abruptly at 
or near the level of the posterior end of the seminal vesicle. Other 
minor differences exist, but they are not regarded as being of par¬ 
ticular specific value. The distribution of the vitellaria appears to 
be a constant character in members of the genus. In the species 
described in this paper, about 100 specimens were examined, and the 
variation as regards this character was found to be insignificant. 
In one specimen the vitelline follicles on the left side were found to 
extend as far anterior as the acetabulum, but on the right side they 
•did not extend beyond the posterior margin of .the seminal receptacle. 
This specimen was clearly an anomalous one and of no significance 
so far as the constancy of the distribution of the vitellaria is con¬ 
cerned. 
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APOPHALLUS AND BELATED GENERA 

The species that have been assigned to the genus Apophallus by 
previous writers are as follows: Apophallus muhlingi (Jagerskiold, 
1899), Liihe, 1909 (tj^pe of genus), A. brevis Ransom, 1920, and A. 
major Szidat, 1924. According to Witenberg (1929), A. major is 
a synonym of A. muhlingi and A. brevis a synonym of Bossicotrema 
donicum Skrjabin and Lindtrop, 1919. The writer has reexamined 
the type specimens of A. brevis and feels that it should be regarded 
as a distinct species, at least until more material is available for 
study. According to the writer’s conception of the genus it stands 
closer to A. muhlingi than to R. donicum. 

In a recent paper, Witenberg (1930) states that “ after restudying 
the available material of the genera Bossicotrema , Skrjabin, and 
Tocotrema (Looss), I concluded that they shall not be regarded as 
distinct ones, as they are presented in my paper. The differences 
between their representatives are rather of specific value, not greater 
than say between Parascocotyle longa (Ransom) and any other 
species of the genus Parascocotyle, i. e., in the number of gonotyls. I 
therefore find it suitable to regard the genus Bossicotrema as syn¬ 
onym of Tocotrema .” In view of this statement the writer has ex¬ 
amined the available material of the species of Bossicotrema and 
related genera, but can not concur in Witenberg’s conclusion. A 
brief review of the case shows the following situation: 

Ransom (1920) recognized the genus Cryptocotyle Luhe as valid 
and Tocotrema Looss as a synonym and stated: “ Looss (1899b) took 
lingua as type of the genus Tocotrema , but its characters are so 
similar to those of the type of Cryptocotyle ( C. concava) that the 
two can not be separated generically.” On the contrary, Witenberg 
(1929) states: “In the species designated as types for Cryptocotyle 
and Tocotrema essential differences exist in the arrangement of the 
testes and in the shape of the body, both these characters being 
correlated. Thus, these two species can not be retained in one 
genus but must be separated; i. e., both Cryptocotyle and Tocotrema 
should be considered valid.” The generic name Cmreana Skrjabin, 
1923, is made a synonym of Cryptocotyle. Africa (1929) found con¬ 
siderable variation in the position of the testes in a small number of 
specimens of C. lingua and noted that out of ten specimens two 
showed the testes opposed as in C. concava and the others varied from 
this type to that described for C. lingua, and he states: “It seems 
that there is a wide range of variation both as to shape and position 
in the same species of the hitherto believed to be fixed structures.” 
The writer has examined a number of specimens of species of 
Cryptocotyle and of the related genus Bossicotrema and is convinced 
that the " arrangement of the testes ” and the “ shape of the body ” 
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are correlated characters but not characters of generic value. In 
specimens of C. lingua some were found in which the body was 
ovoid or piriform in shape and the testes opposite each other, while 
in others from the same lot these characters conform to the usual 
type, that is, body linguiform in shape and the testes placed obliquely 
to the long axis. The same variations were observed in specimens of 
Rossicotrema donicum. From these observations it is the writer’s 
opinion that the position of the testes in the Heterophyidae, and 
possibly also in members of some of the other families, depends upon 
the shape of the body, and both body shape and position of testes 
depend upon the state of contraction of the specimens when killed. 

It is frequently difficult to decide upon the relative value of char¬ 
acters and to determine which are of generic and which are of 
specific value. This is especially true with respect to the trema- 
todes. In checking over the characters as given for the genera 
Cryptocotyle Luhe, Tocotrema Looss, Giureana Skrjabin, Rossico¬ 
trema Skrjabin and Lindtrop, and Apophcdlus Luke, only one char¬ 
acter appears sufficiently constant to be of generic value, namely, 
the genital sinus and the arrangement of its accessory structures. 
In the first three of these genera the genital sinus is a spacious, some¬ 
what muscular structure; the acetabulum is greatly reduced and situ¬ 
ated in the anterior wall of the sinus; the genital aperture is post- 
acetabular ; and the genital ducts open into the sinus caudad of the 
acetabulum at the base of a single, papillalike gonotyl. In the 
genera Rossicotrema (syn. Cotylophcdlus) and Apophallus this ar¬ 
rangement is entirely different. The genital sinus is reduced in 
size and its walls weakly developed; the acetabulum is relatively 
strongly developed and opens into the sinus caudad of the genital 
pore; the genital ducts open into the sinus cephalad of the acetabu¬ 
lum and two papillalike gonotyls are present. Other characters 
are similar in members of these genera and such variations as are 
present are regarded as of specific value. It is the opinion of the 
writer, therefore, that all the above-named genera should be reduced 
to two, namely, Cryptocotyle ( 33 ms. Tocotrema and Giureana) and 
Apophcdlus (syns. Rossicotrema and Cotylophallus). To the first 
of these genera, Cryptocotyle, the following species are referred: 
C. concava (Creplin), C. lingua (Creplin), G. jejuna (Nicoll), C. 
guinqueangulare (Skrjabin), G. cryptocotyloides (Issaichikoff), and 
0. echinata (von Linstow); and to the second genus, Apophcdlus , the 
following species: A. miihlingi (Jagerskiold), A. donicum (Skrjabin 
and Lindtrop) (syns. C. venustus and G. simdis ), A. brevis Ran¬ 
som, and A. erami , new species. 

The following generic diagnoses, to which are appended keys to 
species, represent the writer’s conception of the two genera: 
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Genus CRYPTOCOTYLE Liihe, 1899 

Synonyms.—Toootrema Looss, 1899; Hallum Wigdor, 1918; Oiure- 
<ana Skhjabin, 1923. 

Generic diagnosis. —Heterophyidae: Body ovoid to linguiform in 
shape. Prepharynx very short; esophagus short; intestinal bifurca¬ 
tion nearer to oral sucker than to acetabulum; intestinal ceca slen¬ 
der, extending into posterior end of body and terminating caudad 
■of testes. Acetabulum rudimentary, in anterior wall of the spacious, 
more or less muscular, genital sinus; genital ducts open into sinus 
•at base of a single papilliform gonotyl; genital aperture postace- 
tabular, in center of genital sinus. Seminal vesicle well developed, 
curved in a more or less S-like manner, dorsal to uterine coils. 
Testes near posterior end of body, irregularly oval or slightly lobed, 
either side by side or right testis obliquely behind left. Ovary ir¬ 
regularly oval or lobed, situated to right of median line and cepha- 
lad of seminal receptacle. Vitellaria fill postcecal space and extend 
anteriorly to acetabulum or beyond. Uterus with few loops, con¬ 
fined to intereecal space between ovary and genital sinus. 

Type species.—Gryptocotyle concava (Creplin, 1825) Fischoeder, 
1903. 

KEY TO SPECIES OP CRYPTOCOTYLE 

1. Vitellaria extend to level of intestinal bifurcation or beyond; 

eggs reniform-2 

Vitellaria do not extend to intestinal bifurcation; eggs ovoid-8 

2. Vitellaria extend to anterior end of esophagus; ovary not lobed; 

genital sinus 60/* wide; eggs 38 /a by 15/a -quinqueangulare 

Vitellaria extend to near level of intestinal bifurcation; ovary 
lobed; genital sinus 127/a to 159/a wide; eggs 40/a by 20/a. 

cryptocotyloides 


3. Vitellaria extend to level of, or slightly cephalad of, acetabulum_4 

Vitellaria extend about one-half the distance between acetabu¬ 
lum and intestinal bifurcation-5 

-4. Genital sinus 55/a in diameter; eggs 31/a to 36/a by 16/a to 19/a -jejuna 

Genital sinus about 280/a wide; eggs 52/a by 25/a _echinata 

-5. Body usually ovoid in shape, with testes placed side by side; 

eggs 34/a to 38/a by 16/a to 20/a _concava 

Body usually linguiform in shape, with testes placed obliquely; 

eggs 40/a to 50/a by 18/a to 25/a _lingua 


Genus APOPHALLUS Liihe* 1909 

Synonym#.—Bosdcotrema Skrjabin and Lindtrop, 1919; Coty- 
lophallus Ransom, 1920. 

Generic diagnosis. —Heterophyidae; Body ovoid to very elongated 
in shape. Prepharynx short; esophagus long; intestinal bifurcation 
usually nearer to acetabulum than to oral sucker; intestinal ceca 
slender, terminating as in Gryptocotyle. Acetabulum relatively well 
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developed, opening into a small, nonmuscular genital sinus; genital 
ducts open into genital sinus at base of two papilliform gonotyls; 
genital pore cephalad of acetabulum. Seminal vesicle well developed, 
C or S shaped, dorsal to uterine coils. Testes ovoid or globular, 
situated near posterior end of body, the right testis usually behind 
left. Ovary ovoid or globular, situated to right of median line 
cephalad of seminal receptacle. Vitellaria fill post-testicular space 
and extend usually to acetabulum or beyond. Uterus as in Cryp- 
tocotyle . 

Type species.—Apophdllus miiklingi (Jagerskiold, 1899) Luhe, 
1909. 

KEY TO SPECIES OP APQPHALLUS 


1. Body elongated, with more or less distinct constriction between 

acetabulum and bifurcation of intestine_ 2 

Body ovoid or elongated piriform in shape_3 

2. Vitellaria extend to level of acetabulum; intestinal bifurcation 

about one-third of body length from anterior end_miihlingi 

Vitellaria do not extend anteriorly as far as acetabulum; intes¬ 
tinal bifurcation about one-fifth of body length from anterior 
end_crami 

3. Body ovoid in shape; vitellaria extend to level of intestinal bifur¬ 

cation or slightly beyond_1_donicum 

Body elongated piriform in shape; vitellaria extend only slightly 

beyond acetabulum-brevis 
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TWO NEW LUNGWORMS FROM NORTH AMERICA RUMI¬ 
NANTS AND A NOTE ON THE LUNGWORMS OF SHEEP 
IN THE UNITED STATES 


By G. Dikmans 

Associate Parasitologist, Zoological Division, Bureau of Animal Industry 
United States Department of Agriculture 


Early in 1930 some sections from the lungs of a mountain sheep. 
(Ovis canadensis ) from Pikes Peak, Colo., were sent to the Zoologi¬ 
cal Division by Dr. George W. Stiles, of the Denver Pathological 
Laboratory of the Bureau of Animal Industry, with the information 
that a number of these sheep had died as a result of lungworm 
•infestation. Macroscopically the lesions in the lungs presented an 
appearance similar to that found in sheep lungs infected with Muel- 
lerius capttlaris. Microscopic examination demonstrated that the 
lungworms present belong to a species not previously described. 
It is, therefore, here described as a new species. 

Owing to their location in the parenchyma of the lungs and the 
difficulty involved in their removal from the tissues, no entire speci¬ 
mens were collected. The largest single piece obtained was part of 
a male, the fragment measuring 8 millimeters in length. 

PROTOSTRONGYLUS STILESI, new species 
Plate 1 

Specific diagnosis. — Protostrongylus: Male: Length uncertain, but 
more than 8 mm.; width, 150/* to 160/*, immediately in front of the 
bursa. The esophagus is 285/* to 270/* long by 50/* wide at its base, 
where it narrows in joining the intestine. 

The spicules are equal and are 800/* to 340/* long; the spicular 
sheath begins about 50/* to 60/* from the proximal end and extends 
to well below the distal termination of the spicules; the sheath is 
supported by a series of digitations, which reach a length of about 
23/* in the widest portion of the sheath. The digitations extend to 
about 40/i from the distal end of the spicules. The telamon roughly 
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approaches the letter H in shape. Contrary to the condition de¬ 
scribed as occurring in Protostvongylus rufescens , the proximal part 
of this structure, while not so deeply pigmented as the distal part, 
has a distinct yellowish-brown coloration, which makes it quite 
noticeable in cleared specimens. This part of the telamon is 58/* 
long. The ventral part of the telamon consists of two deeply 
colored rods, joined at their upper ends and with boot-shaped 
terminations; the toe of the “ boot ” is very sharp in some specimens, 
in others there seems to be a solid ckitinous structure from the instep 
to the toe so that the termination appears to be triangular; this part 
of the telamon is 96/* long. The gubemaculum is an- arc-shaped 
structure with its convexity directed toward the head end; there are 
two sharp prolongations on the dorsal side, and on the ventral side 
the gubemaculum has the shape of a plate with a convex semi¬ 
circular edge. The bursa is short. The ventral rays are united for 
the greater part of their length. As in other members of the 
Protostrongylidae the other rays are somewhat modified. The ex- 
temo-dorsals are slender and do not reach the margin of the bursa. 
The dorsal ray is represented by a solid spherical body, which bears 
a series of five papillae on its ventral surface. The chitinous arcs 
described and figured for other members of this genus are present. 

Female : Length uncertain; width, about 100/* in the region of the 
vagina. The body terminates in an acute point. The distance from 
the anus to the tip of the tail is 67/* to 75/*, and from the anus to 
the vulva 190i/* to 200/*. The vulva is covered by a backward- 
projecting cuticular flap, which forms the provagina mentioned in 
descriptions of other members of this genus. There is a knoblike 
enlargement immediately posterior to the vulva. The vagina is 
about 475/i long. The eggs in the vagina are 85/* to 90/* long by 
30/* to 38.5/i wide. 

Host .—Mountain sheep (Ovk canadensis ). 

Location .—Lungs. 

Locality .—Pikes Peak, Colo. 

Type specimen.— U.S.N.M. Helm. Coll. Yo. 29379. 

This species is named for Dr. George W. Stiles, who collected the 
material. 

During the early part of 1930, the Bureau of Animal Industry 
was informed that the deer and elk in the Yellowstone Park, Wyo., 
were suffering from lungworm disease, and lungworms collected 
on post-mortem examination by Dr. H. B. Raffensperger, of Miles 
City, Mont., were forwarded for study. The nematodes collected 
from the lungs of the elk were identified as Dictyocaidus hadweni, but 
those from the deer proved to be a new species of Protostrongylus. 
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PBOTOSTBONGYLUS MACBOTXS, new species 
Plate 2 

Specific diagnosis. — Protostrongyl/us: Male: 26 mm. long and 165/* 
wide. Immediately anterior to the bursa the body narrows to about 
95/* to 100/*. The esophagus is 440/* long and 77/* wide at its base. 
The spicules are 200/* long. The spicule sheath extends from the 
proximal end of the spicule to within about 10/* to 15/* from the 
distal end. The telamon is usually situated immediately behind the 
ter min al portion of the spicules and is difficult to study. In its 
general pattern it resembles similar structures figured for other 
members of this genus. It terminates in two sharply curved, acute 
points. There is no gubernaculum. The bursa when spread out is 
180/* to 190/* wide and about 160/* long. The ventro-ventral ray 
is 25/* to 27/* long, the ventro-lateral 37/*, the externo-lateral 35/*, 
the medio-lateral 46/*, the postero-lateral 44/*, and the externo-dorsal 
38.5/1 to 42/*. Chitinous arcs are present. 

Female: 45 mm. to 47 mm. long by 190/* to 200/* wide in the region 
of the vulva. The two uteri unite to form a vagina, which is 575/* 
to 600/* long. The distance from the vulva to the anus is 250 to 
260/*, and from anus to the tip of the tail 110/* to 120/*. The tail 
ends in a bluntly rounded point. The eggs in the terminal portion 
of the uteri are from 57/* to 65/* long by 38.5/* wide. 

Host. —Mule deer ( Odocoilem hemionus hemionus). 

Location. —Bronchi. 

Locality. —Yellowstone Park, Wyo. 

Type specimen. —-U.S.N.M. Helm. Coll. No. 30406. 

A NOTE ON THE LUNGWORMS OF SHEEP IN THE UNITED STATES 

Curtice, in 1890, records the occurrence of two lungworms in sheep 
in the United States. He named one “the hair lungworm, Stron- 
gylus ovis pvlmonalis Diesing” and the other “the thread lung- 
worm, Strongylus fUaria Bud.” Hall considered Strongylus ovis 
puhnonalis as identical with Synthetocaulus rufescens and placed 
Curtice’s name for the hair lungworm in synonymy. A. cursory 
examination of some of the material in the United States National 
Museum collection labeled Synthetocaulus rufescens has shown that 
part of the material so labeled is in reality Muellerius capillaris 
Cameron, 1927. Examination of material maeroscopically similar 
to that described by Curtice, obtained from a sheep at Washing¬ 
ton, D. C., also demonstrated that the worms present were Muellerius 
capillaris. Nematodes found in the bronchi of the same animal 
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were identified as Dietyoomlus fiteria- Protostrongylm rufescem 
has so far not been found in an examination of material collected 
from sheep in the United States. Further investigations of ruminant 
lungworms are desirable to ascertain which species occur in this 
country. 

A PBOTISIOHAL KEY TO THE SPECIES OF PBOTOSTBONGYLUS 1 


1. Pro vagina and gnbemaculum present-stilesi 

Provagina present and gnbemaculum absent, or provagina 
absent and gnbemaculum present, or both provagina and 

gnbemaculum absent-2 

% Provagina present and gnbemaculum absent-sagittatus 

No provagina present-3 

3. Gnbemaculum absent-macrotis 

Gnbemaculum present-4 

4. Distal parts of telamon straight, with inner margins serrated. 

Spicules 260ju, long; telamon 60*4 long-rufescens 

Distal part of telamon boot-shaped with inner margins smooth_5 

5. Spicules 260/* long; telamon 40/i long-ocreatus 

6. Spicules 160j* to 170 p. long; telamon 33/t long-commutatus 
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A NEW GENUS AND NEW SPECIES OF TREMATODE 
WORMS OF THE FAMILY PLAGIORCHIIDAE 


By John T. Lijckes 

Junior Zoologist, Zoological Division, Bureau of Animal Industry 
United States Department of Agriculture 


In 1927, while a student at the University of Washington, the 
writer collected about 10 flukes from the intestines of frogs (Rana 
pretio8a). Owing to the lack of adequate library facilities, a de¬ 
scription of these parasites, which are regarded as representing a 
new genus and new species of the family Plagiorchiidae, could not 
be completed until the writer came to Washington, D. C. A survey 
of the literature has now made it possible to complete the study of 
these trematodes and to determine their systematic position. The 
writer takes pleasure in acknowledging his indebtedness to his asso¬ 
ciates in the Zoological Division of the Bureau of Animal Industry 
for helpful suggestions. The host determination was made by mem¬ 
bers of the staff of the Department of Zoology in the University 
of Washington. 

HAPLOMETRANA, new genus 

Generic diagnosis. —Plagiorchiinae: Slender worms, flattened dor- 
soventrally, and bluntly rounded at both extremities. Esophagus 
long and slender. Intestinal ceca long, extending from the bifurca¬ 
tion almost to the posterior extremity of the body. The moderately 
long, slender cirrus pouch extends posterior to the acetabulum and 
curves about it anteriorly. A saclike seminal vesicle occupies ap¬ 
proximately the posterior half of the cirrus pouch, anterior to which 
are the narrow prostate duct and the ejaculatory duct. The cirrus 
is protrusible. 

Haplometrana may be distinguished from other genera of the 
subfamily Plagiorchiinae by the possession of a definite combination 
of characters. The testes are tandem and in the median line. The 
ovary is approximately median in position, and a seminal receptacle 
is present. Neither the descending ramus nor the ascending ramus 
of the uterus passes between the testes. Both branches of the uterus 
are normally ventral to the testes, and the ascending ramus usually 
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passes under the ventral surfaces of the ovary and seminal receptacle. 
The s eminal receptacle is just posterior to the ovary and nearly 
me dian The vitellaria are lateral, occur in unorganized chains of 
follicles, and extend from about the level of the acetabulum poster¬ 
iorly to a point about halfway between the posterior testis and the 
posterior end of the body. 

Type species.—iBaplometrancL intestinalis. new species. 

HAP LOME TRAN A INTESTINALIS, new species 

Description. — Haplometrana: Rather small, slender distomes, of 
somewhat variable length and width. Mature specimens are about 
5 mm. long and 0.48 mm. to 0.63 mm . in maximum width; thus, the 
length is about eight to ten times the maximum width. There is 
no constriction between the anterior and posterior portions of the 
body (pi. 1, fig. 1). The cuticle is spinous, especially in the 
anterior region. 

The oral sucker is about 0.256 mm. to 0.32 mm. in diameter; it 
is larger than the acetabulum and subterminal in position. The 
acetabulum is about 0.176 mm. to 0.24 mm. in diameter and is sit¬ 
uated in the anterior sixth of the body length. The suctorial disk 
of the acetabulum is continued dorsally as a cone-shaped mass of 
muscular tissue. 

The muscular pharynx is preceded by a short prepharynx. The 
former is 0.11 mm. to 0.14 mm. wide and 0.08 mm. to 0.10 mm. long, 
is nearly contiguous to the oral sucker, and is roughly one-half its 
size. The esophagus is long and very slender. The intestinal ceca 
are lateral in position, extending posteriorly from the bifurcation 
to a point within a short distance from the posterior tip of the 
body. In some specimens the ceca are of unequal length. 

Since it was impossible to study the specimens in the living state, 
the precise structure of the excretory system can not be described. 
One stained specimen shows paired saclilte bladders extending an¬ 
teriorly beyond the intestinal bifurcation, similar to those described 
by Looss for Hapiomeira cyUndnca. These branches of the Y reach 
nearly to the oral sucker. The excretory pore is terminal. 

The genital pore is anterior to the acetabulum and median, or 
nearly median, in position. The cirrus pouch is slender and curls 
about the suctorial disk of the acetabulum. (PI. 1, fig. 2.) It is found 
either to the left or to the right of the disk. The testes are tandem 
and median; they occupy all, or nearly all, the interceeal space and 
in some specimens are partially superimposed upon the ceca laterally. 
Usually the testes are separated from each other by a distance some¬ 
what less than their diameter. The posterior margin of the pos¬ 
terior testis marks the approximate equator of the body. The diam¬ 
eter of the testes is about 0.32 mm. to 0.368 mm. In the specimens 
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in which the yas efferens may be traced anteriorly, the position of 
these ducts varies considerably. In one specimen the duct of the 
posterior testis passes anteriorly between the intestinal ceca and 
anterior testis on the left and turns transversely to the right just 
posterior to the transverse vitelline duct. On the right it joins the 
vas efferens from the anterior testis and from this point proceeds as 
the vas deferens to the seminal vesicle. Shortly before the cirrus 
pouch is reached a small sac or reservoir is formed. (PI. 1, fig. 2.) 

The seminal vesicle is bulky and rather long, occupying the pos¬ 
terior half of the slender cirrus pouch. Anterior to it are the narrow 
prostate canal, the ejaculatory duct, and the protrusible cirrus. (PI. 
1, fig. 8.) 

The ovary is located immediately caudad to the posterior border 
of the cirrus pouch, a short distance posterior to the acetabulum, 
and immediately anterior to the seminal receptacle. The diameter 
of the ovary is about 0.22 mm. to 0.24 mm. 

A rather large and definite seminal receptacle is present, anterior 
to the anterior testis, from which it is separated by the transverse 
vitelline duct, and immediately posterior to the ovary. 

The uterus is extensive, filling the posterior half of the body. It 
extends from the termination of the short oviduct posteriorly and 
ventrally, under the ventral surfaces of the testes to the posterior tip 
of the body, and then returns anteriorly to the genital pore. Both 
the descending and ascending portions are coiled transversely and 
are folded upon themselves. The coils of the uterus are slender, 
except perhaps posteriorly, where no definite form is discernible. 
It is to be noted that the uterus passes not between the testes but 
under their ventral surfaces. The ascending ramus also passes 
ventrally beneath the seminal receptacle, ovary, and cirrus pouch. 

The vitellaria are distinct follicles, disposed in lateral chains, and 
extend from near the posterior edge of the ovary to a point about 
one-fifth of the body length from the posterior tip of the body. 
There is no pattern or definite organization of the follicles. The 
juncture of the oviduct, the vitelline duct, and the duct of the sem¬ 
inal receptacle is variable in position, but usually these ducts unite 
in close proximity to the ovary and seminal receptacle. (PI. 1, fig. 4.) 
Laurer’s canal is present and communicates directly with the sem¬ 
inal receptacle. The yolk reservoir is variable in position but is lo¬ 
cated somewhere along the transverse vitelline duct and near the 
median line. 

The fully formed eggs are brownish yellow and about 0.048 mm. to 
0.058 mm. long and 0.018 mm. to 0.026 mm. wide. Those observed 
in the initial portion of the descending ramus are transparent and 
colorless. 
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Host.—Rana pretiosa. 

Location .—Intestine. 

Locality .—United States (Bothell, Wash.) 

Type specimen. —U.S.N.M. Helm. Coll. No. 29903; paratypes, 
TJ.S.N.M. Helm. Coll. No. 29904. 

SYSTEMATIC POSITION OF HAPLOMETRANA INTESTINALIS 

The family Plagiorchiidae Liihe, 1901, has been frequently sub¬ 
divided and revised by various parasitologists. The most recent re¬ 
vision, and one that is based upon extensive studies pertaining to 
many of the genera concerned, is that of Travassos (1928). His 
six subfamilies represent a conciliation of his own studies and views 
with those of Baer (1924) and Poche (1926), and are as follows: 
Plagiorchiinae Pratt, 1902; Brachycoeliinae Looss, 1900; Saphae- 
drinae Baer, 1924; Reniferinae Pratt, 1902; Prosthogoniminae Liihe, 
1909; and Opisthogoniminae Travassos, 1928. 

Travassos evidently prefers to accept Pratt’s (1902) diagnosis of 
the subfamily Plagiorchiinae rather than that of Looss (1899), 
which was accepted by Baer (1924). The former allows somewhat 
greater latitude, and 22 genera are placed in this group by Travas¬ 
sos. Pratt’s key was devised to include only North American forms; 
however, from a study of it the following diagnosis may be given : 

Subfamily PLAGIORCHIINAE Pratt, 1902 

Subfamily diagnosis. —Plagiorchiidae: Hermaphroditic distomes 
in which the acetabulum is median and ventral. The ovary is 
anterior to the testes. The uterus usually extends posterior to the 
testes and usually reaches the posterior end of the body. The intes¬ 
tinal ceca are long, extending more than one-half the body length. 
The ovary is usually located immediately behind the acetabulum or 
beside it. The genital pore is near the acetabulum or in front of 
it. There are no papillae or projections surrounding the oral aper¬ 
ture. The intestinal ceca usually do not reach the posterior end of 
the body. The cuticle is usually spiny. The excretory canal or 
bladder is usually Y shaped. A cirrus sac is present. The esophagus 
is long or lacking. The cirrus pouch extends posteriorly to, or be¬ 
yond, the acetabulum. The extent of the vitellaria is variable. The 
position of the testes with relation to each other is variable. 

With reference to the characters of the Plagiorchiinae, agreement 
seems to be general upon one point, namely, that the subfamily 
displays the typical anatomy of the family. The remaining sub¬ 
families possess more or less distinct, divergent characters. 

The writer has reviewed descriptions and illustrations pertaining 
to the 22 genera credited to the subfamily Plagiorchiinae by Travas¬ 
sos, particularly with reference to the 9 genera comprising the “A” 
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group, which most typically represent it, in the opinion of Travassos. 
Of all these genera, Haplometra as defined by Odhner, is most 
closely related to the proposed new genus Haplometrana; on the 
basis of the existing generic conceptions within the subfamily, the 
creation of a new genus for the new species from Rana pretiosa is 
justified and necessary. 

The fact that some of the genera of Plagiorchiinae are extremely 
closely related morphologically is generally recognized. The char¬ 
acters that distinguish the earlier genera, especially those of Looss, 
Liihe, and Odhner, should, it is believed, be accepted for the pres¬ 
ent as a guide, at least until the need for an adequate revision of the 
group is fulfilled. 

The writer believes that the validity of the proposed new genus 
Haplometrana depends only upon the demonstration of its distinc¬ 
tion from Haplometra; for, as will be shown, the latter genus shares 
with Haplometrana, to a degree, certain characters that distinguish, 
both from all other genera of the subfamily. 

According to Odhner (1911), Looss concluded that the tandem 
position of the testes in Haplometra oylindrica Looss was to be re¬ 
garded as an abnormality, and the oblique position stands in his 
generic diagnosis. Looss also states that the uterus passes between 
the testes. On the basis of observations upon some 30 specimens of 
Haplometra cylindrical Odhner (1911) maintains that the tandem 
position of the testes must be regarded as normal for this genus, 
and he points out emphatically that the uterus does not pass between 
the testes but under them. That .Odhner’s observations are correct 
is supported by a recent publication of Travassos (1930), who de¬ 
scribes specific variations of Haplometra oylindrica. Odhner regards 
Haplometra as related to, and derived from, Lepoderma (synonym of 
Plagiorchis) . He concludes that the modifications that Haplometra 
exhibits follow as a natural result of its topography. He therefore 
regards these features, which must be admitted as atypical for the 
subfamily, as comprising a basis entirely adequate for the validity 
of the genus. 

In Haplometrana intestinalis , owing to the still greater diameter 
of the testes as compared with the body width, a tandem and median 
position of the testes becomes the only possibility. As a result of 
this morphological feature, the passage of the uterus between the 
testes is rendered a physical impossibility. Dorsoventral passage 
of the uterus between the testes is a theoretical possibility but has 
not been observed. The new generic conception is based essentially 
upon these facts. 

If Odhner’s emended concept of the genus Haplometra is accepted, 
Haplometrana is distinguished from Haplometra principally by the 
possession of a definite seminal receptacle. Moreover, in Haplo- 
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Tn&tTCLTUL the vitellaria do not extend anterior to the acetabulum. 
The uterus is transversely coiled and narrow. The intestinal ceca 
do not extend to the posterior tip of the body. If the original 
diagnosis of Looss (1899) is accepted, the distinction between the 
two genera is even more marked. 

The genus Opisthioglyphe Looss also exhibits an aberrant mor¬ 
phology, in that the uterus does not pass between the testes. In this 
gfenus, however, the uterus is confined to the space between the 
acetabulum and the middle of the anterior testis. The testes are 
usually oblique but may be tandem, and they are usually located 
well back in the posterior portion of the body. Typically, the 
cirrus pouch is entirely, or mostly, anterior to the acetabulum. The 
vitellaria extend to the posterior tip of the body. 

Concerning the separation of the testes by the uterus in the genus 
Medionnm Nicoll, 1914, no definite statement can be made, since this 
genus is inadequately described. Travassos includes it in the 
Plagiorchiinae. Sumwalt (1926) expresses the opinion that the 
establishment of the genus Mediotima seems unnecessary. Mediorima 
appears to be so closely related to Zeugorckis Stafford, 1905, and 
.Lechnorehis Stafford, 1905, both of which belong to the subfamily 
Keniferinae Pratt, 1902, that its inclusion in the Plagiorchiinae ap¬ 
pears dubious. 
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sobre o genero Opi&fkioglyphe Looss, 1899 e generos proximos* 
Mem. Inst. Oswaldo Cruz, vol. 24, no. 1, pp. 1-17, pis. 1-7, figs. 1-29, 
Aug. 

Ward, H. B. ? and Whipple, G. C. 

1918. Fresh-water biology. 1,111 pp., 1,547 figs. New York. 



EXPLANATION OF PLATE 1 

Figubb 1. Camera lucida drawing of ventral view of a stained specimen: o. 

Oral sucker; pK, pharynx; oe, 7 esophagus; a., acetabulum; c. p., 
cirrus pouch; ov. t ovary; a. r. seminal receptacle; a. g., shell gland; 
f., testis; v. f., vitelline follicle; i, Intestine; ut. f uterus; e. p., 
excretory pore. 

2. Normal position of the cirrus pouch and end ducts of the reproductive 

system. 

3. Cirrus pouch showing the cirrus protruding from the genital pore. 

4. Diagrammatic representation of the relationships of the female 

reproductive organs: ov., ovary; o. oviduct; a., seminal recep¬ 
tacle ; L. c., Laurer’s canal; t?. d. t transverse vitelline duct; a. g., 
shell gland* 
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REVISION OF THE AMERICAN PAR ASITI C FLIES 
BELONGING TO THE GENUS WINTHEMIA 


By H. J. Rmnhakd 

Division of Entomology, Texas Agricultural Experiment Station, CoUege 

Station, Texas 


Parasitic flies of the genus Winthemia are perhaps more often 
reared in economic work than any other species of Tachinidae. Co- 
quiUett in 1897 1 recognized four species from America north of 
Mexico, and hitherto no comprehensive work on the genus has been 
published. The present paper contains descriptions of 32 species, of 
which 16 are new to science. In the preparation of this paper I have 
studied the material contained in the United States National Museum, 
which includes the types or specimens compared with types of practi¬ 
cally all the previously described American forms. 

I am greatly indebted to Dr. J. M. AJdrich, associate curator of the 
division of insects, for placing the facilities of the United States 
National Museum at my disposal, and for numerous other favors, 
particularly for the use of his notes on the types of several American 
species in European museums, which have proved invaluable in 
clearing up uncertainties that otherwise could not have been eluci¬ 
dated. Acknowledgment is gratefully made also to A. B. Conner, 
director of the Texas Agricultural Experiment Station, and to the 
United States Bureau of Entomology for providing an opportunity 
to conduct this study, and to Charles T. Greene for preparing the 
drawings herein included. I am under obligation to C. Howard 
Curran for the privilege of examining the material contained in the 
American Museum of Natural History, including two undescribed 
forms for which credit is given under each species. My thanks are 
due the late Prof. James S. Hine and also to Dr. Charles Robertson, 
Dr. T. H. Frison, Colbran J. Wainwright, and Ray T. Webber, who 
generously loaned material for study. Determined specimens of 
Winthemia quadripustulata received from the eminent European 
authority, Dr. J. Villeneuve, have been very useful in making deter¬ 
minations of our American forms. 

l U. S. Dept Agr., Bur. Eat, Tech. Ser. No. 7, pp. 124-126, 1897. 

No. 2886.— Proceedings U. S. National Museum, Vol. 79, Art. 20. 
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Genus WINTHEMIA Robineau-Desvoidy 

Winthemia Robineajj-Desvqidy, Myodaires, p. 173, 1830. [Type, Mmca varie¬ 
gata Fabricius, originally included, by designation of Robineau-Desvoidy, 
Dipt Env. Paris, vol. 1, p. 207, 1863. Although M. variegata was not de¬ 
scribed by Fabricius but as Tachina variegata, (Syst. Reschr., vol. 4, p. 256, 
1824), Robineau-Desvoidy in 1830 and 1863 included the reference to Tachina 
variegata Meigen, leaving no doubt as to the species intended. But since 
Tachina variegata Meigen equals Musca quadripustulata Fabricius (Stein, 
Aus. Nachr., vol. 26, p. 150, 1000), the latter, also an originally included 
species, becomes the genotype.]— Coquuxett, Revis. Tachin., p. 124, 1897.— 
Aldbich, Catalogue, p. 473,1905.— Adams, in Williston’s North Amer. Dipt., 
p. 375, 1908.— Tothtll, Can. Ent, voL 44, p. 1, 1912. 

Microtrichodes Macqtjabt, Dipt. Exot, suppl. 1, p. 288,1846. [Type designated, 
analis, new species. I have not seen the type.] 

Masipoda Bkatjeb and Bebgenstamm:, Zweifl. Kais. Mus., voL 4, p. 162, 1889. 

[Type designated, geminata t new species. Not examined by the writer.] 
Trisisyropa Townsend, Ins. Insc. Menst., vol. 4, p. 28, 1916. [Type designated, 
vesiculata, new species. I have seen the type.] 

Okea Townsend, Ins. Insc. Menst, vol. 4, p. 74, 1916. [Type designated, Whir 
themia okefenokeensis Smith. I have examined the type.] 

Neamnthemia Townsend, Proc. U. S. Nat. Mus., vol. 56, p. 5S3, 1919. [Type 
designated, ahdominaMs, new species. I have examined the type specimen.] 
Nemosturmia Townsend, Ins. Insc. Menst., vol. 14, p. 34,1926. [Type designated, 
pilosa, new species. Equals Winthemia fumiferanae Tothill, according to 
Aldrich, Bull Brooklyn Ent. Soe., vol. 22, p. 24, 1927; subsequently verified 
from the type by Doctor Aldrich in correspondence.] 

Hemimasipoda Townsend, Revista Museu Paulista, vol. 15, p. 267, 1926. [Type 
designated, brasiliensis, new species. Equals Winthemia pinguis Fabricius. 
I have examined a type specimen.] 

In submitting the above synonymy I should point out that there is 
no type specimen of quadripustulata in existence, and it is only in a 
traditional sense that the name Winthemia can be used at all. I have 
accepted Dr. J. Villeneuve’s determination for the species and deem 
it expedient to make no further attempt in obtaining a name based 
upon an unquestioned genotype. The ultimate solution of this prob¬ 
lem rests with European dipterists. Since the name is accepted by 
them, it appears logical for us to concur; although we are employing 
a name here that is open to question, we have the consolation of retain¬ 
ing a well-known and a long-used name that is almost as old as the 
science of dipterology itself. 

The American species of Winthemia are strikingly uniform in 
most of their characters, and even those forms that show specializa¬ 
tions in the structure of the fore tarsi are well within the range of 
the rest of the genus. The latter is fully recharacterized below from 
the type species quadripustulata , as determined by Dr. J. Villeneuve. 
On the following pages an attempt has been made to characterize 
adequately each American species to distinguish it from quadripus¬ 
tulata and the other known forms without the profitless repetition 
of all details identical with the type species. 
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Generic characters (from the type species).—Head wider than 
hi gh, the length at vibrissae shorter than at antennae, posterior 
surface flattened or but slightly bulging below. Eyes densely hairy, 
in profile extending below level of vibrissae. Antennae inserted 
above middle of eye, third joint one and one-half times the length 
of second; arista bare, a little longer than antennae, with short but 
distinct basal joints. Face somewhat receding, moderately exca¬ 
vated and slightly keeled; ridges bare except a few hairs at base; 
parafacials hairy. Oral cavity large, in profile the lower margin 
straight behind and sloping abruptly upward on about the anterior 
third; vibrissae somewhat approximated, situated near level with 
front border of oral margin but distinctly above the lower edge oi 
head. Front rather prominent below, much narrowed above in male,, 
not in female. Proboscis very short, stout, labella large and fleshy 
palpi normal in size. Cheeks in profile one-seventh the eye height, 
thickly clothed with fine hairs. Frontal bristles in two rows, which 
diverge below base of antennae and extend to apex of the second 
joint, in male all bristles directed inward, becoming smaller above, 
stopping before triangle, in female the two uppermost larger and 
reclinate; verticals two pairs, outer ones small or hairlike in male; 
two pairs of orbitals in female, none in male; ocellar bristles pres¬ 
ent, proelinate, behind the ocellar triangle another pair, erect, and 
still another but wider-spaced pair behind these on the occiput. 
Posterior orbits moderately wide below, narrowed and almost linear 
above, the occipital fringe with some long hairs above the middle 
and only pale ones behind. 

Thorax a little narrower than head, viewed from above distinctly 
longer than broad with the sides nearly parallel, suture well before 
middle; humeral and pleural hairs black, some with noticeable wavy 
tips. Chaetotaxy: Acrostichal, 3, 3; dorsoeentral, 3, 4; humeral, 5; 
posthumeral, 2 or 3; notopleural, 2; presutural, 2; intraalar, 3 (none 
hear suture); supraalar, 3; postalar, 2; mesopleural, 7 or 8 behind, 
3 at lower front angle; propleural, 2; pteropleural, 1 (small); hypo- 
pleural, 6 to 8; sternopleural, 1,1; scutellum with three lateral, one 
smaller decussate apical, and one discal pair. Postseutellum well 
developed; postnotum beneath calypter bare; prostemum with fine 
hairs at sides. 

Abdomen short ovate and rather flattened; intermediate segments 
without discal bristles; first with a pair of median marginals : second 
also usually bearing one pair (sometimes two or more); third with a 
marginal row of about 10; fourth with two irregular rows near the 
apex. Male genitalia small and retracted, with the usual innar and 
outer forceps, the former united except near apex and keeled behind, 
the latter thin or flattened structures tapering outward from base. 
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Female with the genitalia terminating in a thick fleshy tubular 
ovipositor. 

Legs rather slender; hind tibiae ciliate, usually with one longer 
bristle near middle; claws and pul villi elongate in male, not in 
female 

Wings ordinary in shape; fourth vein without stump at bend, the 
last section curved inward; hind cross vein joining fourth much 
nearer bend than small cross vein; last section of fifth vein very 
short. First posterior cell open well before wing tip. Veins bare 
except a few hairs at base of third. Costal spine vestigial or absent. 

Specific characters .—Our species separate into two groups in the 
male sex on the presence or absence of abdominal patches of matted 
hairs on the venter of the third or fourth tergites. I consider the 
patches present only when they are limited by a sharp or well-defined 
margin. Several species are intermediate in this respect, for exam¬ 
ple, in deilephilae , cecropiae , and latevittata the venter of the third 
and fourth abdominal segment at the center on either side is thickly 
pilose, but the hairs gradually become thinner and shorter outward 
from the middle and blend with the normal vestiture at the sides 
without any definite break or margin circumscribing the dense hairs. 
These and all similar forms are included in the series considered to 
have the patches absent. 

The abdominal patches referred to are developed in a number of 
different ways seemingly constant within the species and offer sev¬ 
eral good characters of taxonomic value. Although the male geni¬ 
talia are very similar in structure throughout the group, the shape 
and comparative length of the inner and outer forceps are quite 
distinctive for a number of species. The females offer even fewer 
characters than the males, and except in rare cases they can not 
always be separated with certainty or associated with the opposite 
sex. The width of the front in relation to the total head width, 
especially in the males where the greatest variations occur among 
species, and the length of the third antennal joint compared with 
the second, furnish serviceable characters for classification, although 
some variations must be anticipated. Thoracic chaetotaxy is quite 
too uniform to give any specific characters aside from a few cases, 
and I have omitted it almost entirely. Details of the frontal bristles 
and of the pollen on the front, face, and abdomen furnish additional 
points of some value in separating the species. The color pattern 
of the abdomen varies within some species and must be viewed with 
suspicion. The ciliation of the hind tibiae is developed in various 
degrees but is subject to sexual variation in the species. In the 
females the genitalia are identical in structure throughout consisting 
of a fleshy protractile blunt-tipped ovipositor. 
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The genus shows about the same combination of external charac¬ 
ters as ZeniUia Robineau-Desvoidy; in the latter, however, the para- 
facials are entirely bare and the genitalia are of a different type. 

Biology .—As has already been stated, species of Winthemia are 
frequently encountered in economic work, and our literature of the 
past 30 years contains a list of several hundred rearing records from 
40 or more different hosts. Unfortunately, several species have been 
confused under the name quadripustulata and a large majority of the 
reported rearings are subject to verification. Several authors have 
called attention to the importance of the so-called “ red-tailed tachina 
fly” in controlling infestations of the army worm. It seems quite 
certain that this common army-worm parasite is not quadripustu- 
lata , as it has been commonly determined, but a distinct form redis- 
cribed as rufopicta in the present paper. In the files of the United 
States National Museum there are several records of rearing Winthe- 
mias from coleopterous larvae and adults, but the vast majority 
of the rearings are from lepidopterous larvae. So far as is known, 
the reproductive habits are the same in all the species. The females 
deposit flattened macrotype eggs on the body of the host. This is 
Pantel’s first group, which includes Nemorilla , Exorista, etc. 


KEY TO SPECIES OF WINTHEMIA 
MALES 

1. Venter of abdomen without defined patches of dense hairs-2 

Venter of abdomen with defined patches of dense hairs---18 

2. Abdominal hairs long and erect__3 

Abdominal hairs depressed, if erect not unusually long-6 

3. Scutellum bearing three lateral bristles___ 4. 

Scutellum with only two lateral bristles; sides of front and face 
plumbeous; ocellars weak or hairlike; third antennal joint 
three times the length of second (California). 


antennalis Coquillett (p. 10) 

4. Legs wholly black or tibiae at most obscurely reddish__5 

Tibiae pale yellow, the middle pair with two stout bristles near 
middle on outer front side; abdomen densely gray pollinose 
(? Massachusetts)-_-tibialis, new species (p. 11) 

5. Sternopleurals three; uppermost frontals large, erect or recli- 

nate; front very narrow, 0J.27 of the head width; abdomen 
largely black, strongly tapering to apex, the hairs rather fine 
and dense (Canada and United States, widespread). 

fumiferanae Tothill (p. 12) 

Sternopleurals two; uppermost frontals reduced in size situated 
before triangle; front 0.2 of the head width; abdomen dis¬ 
tinctly reddish on sides and apex, the hairs coarse (Europe, 

New England to Washington, and New Mexico). 

quadripustulata Fabricius (p. 14) 

6. Prostemum with only fine hairs at sides_ 7 

Prosternum bearing one or more bristles on either side; ab¬ 
domen largely reddish (North America, widespread). 

deilephilae Osten Sacken (p. 33) 












VOL. 79 


6 PROCEEDINGS OF THE NATIONAL MUSEUM 

7. Claws and pulvilli elongated- 

Claws and pulvilli not exceeding the length of last tarsal joint j 
front f ully three-fourths the width of eye; robust species 
(Illinois)_cecropiae, new species (p. 34) 


8. Parafrontals yellow or golden pollinose-9 

Parafrontals plumbeous or gray at most faintly tinged with 

yellow-14 

9. Mesonotum shining black, the stripes almost entirely obliter¬ 

ated-10 

Mesonotum obviously pollinose, the black stripes distinct at 

least before the suture-11 

10. Abdomen with striking thick pale golden pollen extending 
almost to the hind margins on the intermediate segments and 
obscuring the red color on sides; palpi brownish or yellow at 


tips (Virginia, Pennsylvania, Ohio)-abdominalis Townsend (p. 23) 

Abdomen distinctly reddish at sides; intermediate segments 
thinly grayish pollinose beyond the narrow bases, the outer 
hind corners of each broadly shining; palpi black or yellow 
at tips (British Columbia)_occidentis, new species (p. 22) 

13L Thoracic stripes broadly separated by pollinose bands-12 

Thoracic stripes more or less fused, appearing as two broad 
black bands to the naked eye; intermediate abdominal seg¬ 
ments covered with thin uniform bluish-gray pollen except on 
narrow hind edge of each; palpi black on basal half, tins 
yellow (Mexico)-latevittata van der Wulp (p. 36) 

12. Abdomen broadly reddish on sides_13 

Sides of abdomen almost wholly black; fourth segment bright 

orange-yellow, destitute of pollen and shining on apical three- 
fourths ; front prominent below; face strongly receding (Man¬ 
itoba,' Canada)-borealis, new species (p. 27) 

13. Vibrissae distinctly above front edge of mouth; hairs on back of 

head tinged with yellow above; parafadals rather thickly 
haired; abdomen sub s hining, thinly gray pollinose, second 
segment invariably without any median marginals; robust 
species, length 10 to 14 mm. (New England to Mexico). 

datanae Townsend (p. 29) 

Vibrissae on level with front edge of mouth; hairs on back of 
head wholly pale-gray; parafadals sparsely haired; abdomen 
thickly gray pollinose on basal half or more of last three 
segments; length 6 to 8 mm. (New England to Iowa). 

sinuata, new species (p. 25) 


14. Front one-half or more the width of eye_15 

Front narrower_10 


15. Parafrontals and face plumbeous; cheeks blackish, subshining, 
very thinly gray pollinose; abdominal hairs erect or suberect; 

palpi largely black (Mexico)_ignobilis van der Wulp (p. 10) 

Parafrontals pale grayish yellow; face and cheeks densely gray 
pollinose; abdominal hairs wholly depressed; palpi yellow 

(New Mexico)-duplicate, new spedes (p. 17) 

18. Outer genital forceps tapering outward to blunt rounded tips_17 

Outer forceps hardly at all narrowed apically, the tips subtrun¬ 
cate; parafrontals pale grayish yellow; mid tibiae with two 
bristles on outer front side near middle (Texas). 

texa n a , new species (p. 19) 
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17. Cheek In profile almost linear; front greatly narrowed above 

0.16 of the head width; parafacials Inconspicuously haired; 
first and second abdominal segments usually without median 
marginals; mid tibiae with one bristle on outer front side 
near middle; abdominal hairs fine and depressed (North 

America, widespread)_rufopicta Bigot (p. 31) 

Cheek in profile at least one-eighth the eye height; front ap¬ 
proximating one-half the eye width; parafacials thickly 
haired; mid tibiae usually with two bristles on outer front 
side; abdominal hairs rather coarse and often erect or sub¬ 
erect (Europe, New England to New Mexico, and Washing¬ 
ton)_quadripustulata Fabricius (p. 14) 

18. Intermediate joints of front tarsi conspicuously flattened and 


much broader than long_19 

Front tarsi ordinary_-_20 


19. Palpi black; front exceeding one-half the width of eye; abdomi¬ 

nal segments two and three with defined pollinose cross bands 
on basal half, the remainder shining black (Central and 

South America)_signata, new species (p. 51) 

Palpi yellow; front greatly narrowed above and distinctly less 
than one-half the width of eye; intermediate abdominal seg¬ 
ments pollinose or subpollinose to the hind margins (Georgia, 

Cuba)_okefenokeensis Smith (p. 52) 

20. Outer genital forceps subacute at apex or terminating in a 


curved hook-21 

Outer forceps truncate or symmetrically rounded at apex_23 

21. Ocellar bristles present_22 


Oeellars absent; inner and outer genital forceps equal in length; 
the latter often with numerous long black hairs on outer side 
(Central and South America)_mima, new species (p. 37) 

22. Outer genital forceps tapering from base to tip; abdomen with 

the patches of matted hairs confined to the venter of third 

segment (Arizona)-montana, new species (p. 36) 

Outer forceps narrowest at middle, the anterior extremity 
broadly produced; the patches of matted hairs on venter of 
third abdominal segment extending without interruption on 
base of fourth (Argentina)-singularis, new species (p. 38) 

23. Orbital bristles absent, claws and pulvilli elongate_24 

Orbitals present; claws and pulvilli minute (Mexico, Central 

and South America)-xanthocera Wiedemann (p. 44) 

24. Frontals in single rows with only fine hairs and small bristles outside_25 

Frontal bristles bordered by a partial secondary row outside of 

the main rows below (Bolivia)_analis Macquart (p. 47) 

25. Uppermost frontal bristles stout, redinate, situated almost on 

line with anterior ocellus_26 

Uppermost frontals small, situated at or before apex of ocellar 
triangle-27 

26. Thoracic stripes fused, appearing as two broad black bands; 

face pale grayish-white (Mexico, Central and South Amer¬ 
ica)-pinguis Fabricius (p. 49) 

Thoracic stripes broad and very distinctly separated on entire 
length; face grayish yellow pollinose (Cuba)_sexualis Curran (p. 47) 
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27. Abdomen pollinose or subpollinose to hind margins of inter¬ 

mediate segments____28 

Abdomen with alternating white and black cross bands on last 
three segments; inner forceps narrow at base, uniform in 
width almost to the deeply incised apex, in profile thicker than 
usual and strongly bowed (Canal Zone)— tricolor van der Wulp (p. 42) 

28. Inner genital forceps very slender and but feebly keeled near 

base behind; outer forceps nearly equal the length of inner 
ones (North, Central, and South America). 

intermedia, new species (p. 41) 

Inner forceps of ordinary width and sharply keeled behind on 
basal two-thirds; outer forceps about one-half the length of 
inner pair, triangular (Texas)_imitator, new species (p. 39) 

FEMALES 


1 Scutellum with three lateral bristles-8 

Scutellum with only two lateral bristles-2 


2. Parafrontals and face plumbeous; abdominal hairs erect; third 
antennal Joint three times the length v of second-(California, 

New Mexico)_antennalis Coquillett (p. 10) 

Parafrontals and face covered with thick brassy or yellowish 
gray pollen; abdominal hairs depressed; third antennal joint 
one and one-half times as long as second (British Columbia). 

intonsa, new species (p. 28) 


3. Prosternum with only fine hairs at sides__ 4 

Prosternum bearing one or more bristles on either side; abdo¬ 
men largely reddish (North America, widespread). 

deilephilae Osten Sacken (p. 33) 

4* Apical joint of fore tarsi ordinary-8 

Apical joint of fore tarsi elongated or distinctly bulged on sides-5 

5. Tibiae and femora black_- 8 

Tibiae broadly red at middle, femora largely so; parafacial 
almost linear below; last joint of fore tarsi distinctly shorter 
than the combined length of two preceding ones (Brazil). 


bicolor, new species (p. 46) 

6. Abdomen with well-defined pollinose cross bands, segments 2 

and 3 shining on broad apices_7 

Pollen on abdomen not in defined cross bands, the intermediate 
segments at least subpollinose to the hind margins; last joint 
of front tarsi hardly longer than normal; the black thoracic 
stripes separated and distinct on entire length (Georgia, 

Cuba)-okefenokeensis Smith (p. 52) 

7. Apical joint of fore tarsi greatly elongated approximating or 

exceeding the combined length of two preceding joints; third 
antennal joint black; abdomen gray pollinose (Mexico, Central 

and South America)-pinguis Frbricius (p. 40) 

Apical joint of fore tarsi much shorter than two preceding 
joints; antennae entirely reddish; pollen on abdomen tinged 
with yellow (Mexico, Central and South America). 

xanthocera Wiedemann (p. 44) 
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8, Apex of scutellum red_0 

Scutellum and abdomen wholly black, the latter highly polished 

except on narrow bases of segments 2 and 3 (Ohio), 

polita, new species (p. 21) 

9. Abdominal hairs long and erect-10 

Abdominal hairs depressed or if partially erect distinctly less 

than one-half the length of marginal maerochaetae-11 

10. Tibiae pale yellow; third antennal joint black, fully three times 

as long as second (? Massachusetts)_tibialis, new species (p. 11) 

Tibiae blackish; third antennal joint reddish, one and one-third 
times the length of second (North America) — fumiferanae Tothill (p. 12) 

11. Parafrontals golden-12 

Parafrontals cinereous or pale grayish yellow-15 

12. Hind tibiae evenly ciliated at most with one or two longer 

bristles-13 

Hind tibiae with a row of wide-spaced uneven bristles on outer 
posterior edge; abdomen slender, segments 2 and 3 pruinose 
on basal third and shining black on broad apices (Maine). 

vesiculata Townsend (p. 20) 

13. Abdomen gray pollinose_14 

Last three abdominal segments golden pollinose on narrow base 

of each, this color fading to pale yellow and gray apically; 
antennae black, third joint fully three times the width of 
parafacial below (British Columbia)_occidentis, new species (p. 22) 

14. Antennae red; palpi thickened apically; parafacials moderately 

haired; mid tibiae usually with one large and one or more 
smaller bristles near middle on outer front side; length 10 to 

12 mm. (New England to Mexico)_datanae Townsend (p. 29) 

Third antennal joint blackish; palpi slender to tip; parafacials 
inconspicuously haired; mid tibiae with a single stout bristle 
on outer front side near middle; length about 8 mm. (Mary¬ 
land, Indiana)__sinuata, new species (p. 25) 

15. Sides of abdomen obviously reddish__ 18 

Sides of abdomen black, posterior half of intermediate seg¬ 
ments shining black; third antennal joint three to four times 

as long as second; the black thoracic stripes broad and very 

distinct; length about 12 mm. (Canal Zone) - tricolor van der Wulp (p. 42) 

16. Arista of ordinary length thickened on proximal fourth or more_17 

Arista slender to base and uncommonly long; third antennal 

joint broad to apex, fully twice as long as the second; para¬ 
facials bearing only a few inconspicuous hairs; hind tibiae 
sparsely ciliate with one stouter near middle (Texas). 

intermedia, new species (p. 41) 

17. Cheek in profile at least one-eighth the eye height; first abdomi¬ 

nal segment usually with a pair of median marginal bristles; 
mid tibiae with two or more bristles on outer front side near 
middle; parafacials moderately to densely haired (Europe, 

New England)-quadripustulata Fabricius (p. 14) 

Cheek in profile almost linear; first abdominal segment without 
median marginals; mid tibiae with a single stout bristle near 
middle on outer front side; parafacials usually very incon¬ 
spicuously haired (North America, widespread)— rufopicta Bigot (p. 81) 
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(1) yiMT HBMT* AOTENNAXJS CoqalUett 

Winthemia antennalis Coquiixett, Proc. U. S. Nat. Mas., vol. 25, p. 115,1902.— 
Tothul, Can. Bnt., voL 44, pp. 1-2,1912. 

Winthemia nigrifaoies Bigot, Coquillett, Revls. Tachln., p. 125,1897 (not Bigot). 

Scutellum bearing only two lateral bristles ; lace and front plum¬ 
beous; abdominal hairs erect; ocellars weak or absent. 

Male .—Front (before vertex) 0.286 of the head width in the one 
specimen; parafrontals subshining black faintly pruinose below* 
thickly clothed with long black hairs; median stripe brownish black* 
at antennae wider than one parafrontal but greatly narrowed toward 
triangle; inner verticals of moderate length, outer ones vestigial* 
no ocellars or orbitals; uppermost two frontals reclinate, stronger 
than the preceding ones but not very long, the lower bristles hardly 
on level with apex of second antennal joint; parafacial not much 
narrowed downward, thickly clothed with black hairs, which extend 
dose to the eye border; facial ridges bare except a few hairs next 
to vibrissae, which are situated on oral margin; antennae black* 
third joint three times the length of second; arista also black, thick¬ 
ened on basal fourth, penultimate joint only slightly longer than 
wide; cheek in profile about one-seventh the eye height, destitute of 
pollen, black and clothed with short fine hairs; palpi slender, black at 
base brownish yellow on tips, beset with numerous black hairs; eyes, 
densely pale-haired. 

Thorax black, subshining, lightly dusted with pale-gray pollen; 
mesonotum with five narrow black stripes before suture and becom¬ 
ing indistinct behind; scutellum obscurely reddish at apex, in some 
angles apparently shining but pruinose in a flat rear view; calypters 
white, the rims tinged with yellow. 

Abdomen black with a red color apparent on sides; segments 2 
to 4 sprinkled with thin bluish-gray pollen, which extends nearly 
to the hind margins on segments 2 and 3; a median dark stripe and 
changeable blackish spots visible in most views on the intermediate 
segments; first segment without median marginals; second with a 
weak pair scarcely larger than the surrounding hairs; third bear¬ 
ing a marginal row of about 10 bristles; fourth with irregular placed 
discals and a marginal row of weaker bristles; venter without any 
defined patches of dense hairs on either third or fourth segments; 
inner genital forceps united and keeled behind, rather broad at base 
tapering to apex, which is shallowly notched; outer forceps nearly 
as long as inner ones, emarginate shortly before apex on the hind 
side, yellow. 

Legs black; hind tibiae ciliate with one slightly longer bristle in 
the row; mid tibiae with one stout anterior bristle near the middle; 
claws and pulvilli elongate. 
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Wings hyaline; third vein with one hair at base; fourth vein with 
an oblique bend, beyond straight to costa; first posterior cell open 
well before wing tip. 

Female .—Front 0.287 and 0.327 of the head width in two speci¬ 
mens, more densely pollinose than in male; the usual two pairs of 
orbitals present; uppermost three or four frontals reelinate; ocellars 
present but poorly developed; outer verticals about one-half as long 
as inner pair; palpi thickened apically; claws and pulvilli short. 

Length, 6 to 8 mm. 

Type. —Female, U.S.N.M. No. 6222, from Los Angeles County, 
Calif. 

Redescribed from the following, all in the United States National 
Museum: 1 female, Dripping Springs, N. Mex. (T. D. A. Cockerell); 
1 female (type), Los Angeles County, Calif., July (D. W. Coquil- 
lett); and 1 male, Summit, Mount Lowe, Calif., July 4,1917 (J. M. 
Aldrich). 

The species varies in the development of ocellar bristles. The 
type female has a weak or hairlike pair of ocellars; in the second 
female they are hardly distinguishable from the adjacent hairs, while 
the single male specimen shows none at all. 

(2) WiNTHEMIA TIBIALIS, new species 

Abdomen densely gray pollinose, the hairs long and erect on 
dorsum of intermediate segments; tibiae yellow, the middle pair 
with two stout bristles on outer front side near middle; thoracic 
stripes indistinct. 

Male .—Front (at vertex) 0.316 of the head width in the one speci¬ 
men, widening rather slowly to base of antennae; parafrontals gray 
pollinose, covered with long black hairs; median stripe reddish 
brown, hardly narrowed upward, at antennae almost as wide as one 
parafrontal; verticals one pair (inner) developed; orbitals none; 
ocellars large, directed forward and outward; frontal rows strongly 
divergent beneath antennae, extending to base of third joint, the 
uppermost bristles not reduced in size, reelinate; sides of face gray 
pollinose, narrowed downward, bearing a few rather inconspicuous 
hairs, which extend from the lower frontals to about the middle 
along the inner margins; antennae black, almost reaching oral mar¬ 
gin, third joint nearly four times the length of second; arista of 
moderate length, thickened on basal third, penultimate joint short; 
vibrissae on oral margin, the ridges with a few bristles above; palpi 
yellow; cheeks gray pollinose, clothed with long fine black hairs, 
in profile about one-sixth the eye height. 

Thorax black, gray pollinose, with a rather noticeable yellow 
spot above wing base, which extends backward to include the pos- 
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tenor callus; scutellum pale yellow, bearing three lateral, one discal, 
and one larger than usual decussate apical pair of bristles, hairs on 
disk long and erect; calypters opaque, white. 

Abdomen nearly as broad as long, black in ground color, the sides 
obscurely reddish; last three segments with thick gray pollen extend¬ 
ing well to the hind margins; first segment without median mar¬ 
ginals; second with two large pairs; third with a marginal row; 
fourth entirely covered with long bristly hairs; no defined patches 
of hairs on venter. The genitalia have been dissected from the single 
specimen and now are apparently lost. 

Legs except tibiae black; hind tibiae bearing a row of uneven 
bristles on the posterior edge; claws and pulvilli elongate. 

Wings hyaline; first posterior cell open considerably before wing 
tip; third vein with three or four hairs at base; costal spine not 
developed. 

Female .—Front 0.351 of the head width (head somewhat shrunken 
in the one specimen); the usual orbitals present; verticals two pairs; 
claws and pulvilli short; in other details very similar to male. 

Length, 10.5 mm. 

Type. —Female, U.S.N.M. No. 43339. 

Described from 2 specimens in the United States National Museum: 
1 female labeled 3101 G, May 16,1910; and 1 male, 3101 G, May 13, 
1910, with an additional Townsend dissection label TD4764. Pre¬ 
sumably, both specimens are from Massachusetts. 

(*) WINTHEMIA FUMIFEKANAE Tothffl 

Winthernia, fumiferanae Tothill, Can. Ent., vol. 44, pp. 2-3, 1912; Can. Ent., 
vol. 45, pp. 74-75, 1913.— Walton, Proc. Ent. Soc. Washington, voL 15, 
p. 25,1925.— Johnson, List, p. 203,1925.—Essie, Insects West. North Amer., 
p. 584,1926. — Aldrich, Bull. Brooklyn Ent. Soc., vol. 22, p. 24,1927.— West, 
New York State List, p. 817,1928. 

Nemosturmia pilosa Townsend, Ins. Insc. Menst., vol. 14, p. 35, 1926. 

Male .—Front greatly narrowed above, widening rapidly from about 
the middle to base of antennae, at narrowest 0.127 of the head width 
(average of four: 0.15; 0.12; 0.11; 0.13); parafrontals gray pollinose 
blackish near vertex, clothed with fine black hairs; median stripe 
reddish brown, triangular, at antennae wider than one parafrontal; 
frontals about 14 in number, the uppermost moderately strong, recli- 
nate, the preceding ones decussate to antennae, extending about to the 
middle of second antennal joint; orbitals none; outer verticals not 
strong, about one-half as long as the inner pair; ocellars long, procli- 
nate; parafacials gray pollinose, hardly at all narrowed downward, 
thickly clothed with hairs to or below middle except near eyes; 
antennae red more or less infuscated, third joint about one and one- 
fourth times the length of second; arista red, thickened on pro xim al 
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third, slender and darker in color beyond, basal joints short; palpi 
yellow, bearing a few long hairs on lower edge; cheek in profile about 
one-sixth the eye height, thinly gray pollinose on red ground color 
and thickly covered with black hairs; beard white, rather bushy. 

Thorax black, thinly gray pollinose; dorsum marked with five 
narrow black stripes, which are sometimes very indistinct behind the 
suture; scutellum red, lightly dusted with white pollen. Chaetor 
taxy: Acrostichal, 3, 3; dorsocentral, 3, 4; humeral, 5; posthumeral, 
2; presutural, 2; intraalar, 3 (none near suture); supraalar, 3; post- 
alar, 2 or 3; pteropleural, 1 (small); sternopleural, 2, 1; scutellum 
with 3 lateral} 1 discal, and 1 decussate apical pair, the latter about 
as large as the median lateral; calypters semitransparent, white. 

Abdomen rather pointed at apex, black with the sides tinged with, 
red, subshining; the gray pollen on last three segments interrupted 
by a narrow dark stripe expanding to a roundish spot on the secondi 
segment; hairs rather fine, long, and erect; first two segments each 
with a pair of long median marginals; third with a marginal row 
of 12 to 14, large; fourth entirely covered above with erect bristles 
becoming weaker toward the apex; venter without defined patches 
of hairs; inner genital forceps feebly keeled near base behind, hardly 
at all tapering outward, the apex suddenly narrowed to an acute 
curved beak; outer forceps yellow, slightly longer than the inner, 
tapering to apical fourth thence expanded with the tips broadly 
rounded, the outer sides thickly pilose; fifth stemite blackish, with 
a broad deep V-shaped incision, the lobes bearing a few long fine 
black hairs. 

Legs black; mid tibiae with two or three stout bristles on outer 
front side; hind tibiae ciliate, usually with one, sometimes two, longer 
bristles in the row; claws and pulvilli elongate. 

Wings grayish hyaline tinged with brown at base; fourth vein 
with a sudden oblique bend curving inward shortly beyond, thence 
straight, reaching costa well before wing tip; third vein with two to 
four hairs at base; costal spine minute. 

Female .—Front at vertex 0.335 of the head width (average of 
four: 0.36; 0.34; 0.32; 0.32), widening gradually to base of antennae; 
median stripe broad to triangle; inner and outer verticals strong; 
orbitals two pairs; sides of face distinctly narrowed downward; 
antennae red, third joint more than twice the width of parafacial 
at narrowest part; abdomen broader than in male and usually with 
less red color on sides, the hairs are coarse, often bristlelike along 
the median line; hind tibiae with a row of uneven bristles on outer 
edge; claws and pulvilli minute. 

Length, 6.5 to 12 mm. 

Type .—In the Canadian National Collection, from Duncan, Brit¬ 
ish Columbia. 
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Redescribed from 40 specimens of both sexes. In the United 
States National Museum: 2 cotypes (male and female) reared from 
Tortrix fwmferanae , July 11-15, 1911, Duncan, British Columbia. 
From the following localities 18 males and 16 females: Oregon (A. 
L. Lovett); British Columbia (H. G. Dyar); Idaho (J. M. Aid- 
rich) ; South Dakota (J. M. Aldrich); North Carolina (C. V. 
Riley, Franklin Sherman); Virginia (W. L. McAtee); Maryland 
(W. R. Walton); and Maine (C. W. Johnson). In Professor Hine’s 
collection: 1 female from Loudonville, Ohio, June 6, 1915 (J. S. 
Hine). In my collection: 2 males from Crawford County, Ark., 
April 4,1927 (D. G. Hall); and 1 female from Sugar Grove, Ohio, 
June 10,1914 (H. J. Reinhard). 

The species is closely related to amoena of Europe and may even 
he the same, in which case the latter name will replace the one here 
used. I have not seen any specimens of amoena. Until the type is 
■examined, it appears expedient to consider the two forms as distinct. 

(4) WINTHEMIA QUADRIPUSTTJLATA Fabridui 

Mu sea quadripustulata Fabbicius, Ent. Sysfc, vol. 4, p. 324,1794. 

Tachina quadripustulata Fabbioius, SystL, p. 309,1S05. 

Tachina mriegata Meigen, Syst. Bescbr., voL 4, p. 205,1S24. 

Ohaetolyga rufonotata Bigot, Annales, p 257, 1S88.— Bbaueb and Bergenstamm, 
Sltzungsbr. Kais. Mus., voL 106, p. 349,1897. 

Winthemia quadripustulata Fabbicius, Coquillett, Revis. Tachin., p. 125, 1897, 
a complex at several species. The numerous references in recent literature 
are subject to verification. 

Winthemia Ulinoensis Robertson, Can. Ent., vol. 33, p. 286,1891. 

Winthemia rufonotata Bigot, Aldrich, Catalogue, p. 474,1905. 

Coquillett first identified the species from North America by com¬ 
parison with European specimens received from Zeller. The latter 
specimens are still preserved in the National Museum and are the 
true quadripustulata, according to later determinations of European 
material by Nielson and Villeneuve. It is impossible to decide 
whether Coquillett had the correct American form associated in 
makin g his original identification, but later in his Revision of 1897 
he did include no less than four apparently distinct species. Since 
that time quadripustulata has been generally considered in this 
complex sense, and our literature is replete with references to con¬ 
fused species under this name. 

I have examined one type specimen (male) of Ulinoensis, but have 
been unable to find any structural characters to separate it. The type 
has sparse, rather long, erect abdominal hairs. This combination of 
characters, according to the original description, applies to the male 
sex only. Since there are intergrading forms in the material exam¬ 
ined, the species can not be considered as distinct. 
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Male .—Front before ocelli 0.2 of the head width (average of five: 
0.19; 0.18; 0.2; 0.22; 0.21), rather protuberant below; parafrontals 
covered with cinereous pollen, becoming thinner and blackish before 
vertex, thickly black-haired; median stripe wine-red; a little nar¬ 
rowed upward and wider than one parafrontal at triangle; ocellars 
of moderate size, directed forward but not much outward; orbitals 
none; verticals two pairs, outer ones smaller and often hairlike; 
frontal bristles 10 to 14 in number, extending to level with apex of 
second antennal joint, directed inward, reduced in size above and 
stopping before or at ocellar triangle; antennae black, third joint 
usually reddish near base on inner side, about one and one-half times 
as long as second; arista blackish, somewhat longer than antennae, 
thickened almost to middle, penultimate joint as broad as long; face 
gray pollinose, the sides moderately to thickly haired, at narrowest 
part about equal to the width of third antennal joint; vibrissae situ¬ 
ated above the front border of mouth; cheeks red in ground color 
gray pollinose, thickly clothed with longish black hairs, in profile 
about one-sixth the eye height; palpi yellow, frequently infuscated 
basally, beset with numerous black hairs; back of head densely pale¬ 
haired. 

Thorax black, gray pollinose, marked with five opaque black stripes, 
often poorly defined, and the thinner median one sometimes obliter¬ 
ated in front of suture; scutellum red, covered with uniform thin 
gray pollen; calypters opaque, white. 

Abdomen black in ground color, the sides more or less tinged with 
red, this color on intermediate segments somewhat obscured by thick 
gray pollen, which is interrupted at middle by a large roundish spot 
on second and a narrow dark stripe on third; fourth segment reddish- 
yellowish on apical half or more, the gray pollen on base with a 
constant opaque black median spot and two longitudinal reflecting 
stripes on either side, which change from light to dark as the angle 
changes; hairs erect or suberect, not very dense; first segment either 
with or without one pair of median marginal bristles; second rarely 
without any, usually with one pair and sometimes with a complete 
marginal row; third with a marginal row of 10 to 14, large; fourth 
bearing several irregular rows beyond middle with erect bristly hairs 
in front; venter with no defined patches of dense hairs; genital 
segments yellowish, small and retracted; inner forceps of moderate 
length, keeled behind on basal two-thirds, thence flattened and slop¬ 
ing to the incised apex; outer forceps yellow, tapering outward to 
rounded tips, clothed with fine pale hairs on outer side, about three- 
fourths as long as inner pair; fifth stemite deeply incised, the lobes 
yellow, bearing a few slender black hairs. 
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Legs black; mid tibiae usually with one stout and one or more 
smaller bristles (sometimes only one large) on outer front side hear 
middle; hind tibiae thickly ciliate with or without one longer bristle 
in the row; claws and pulvilli elongate. 

Wings grayish hyaline with a brown tinge at base; fourth vein 
with a sudden oblique bend curving inward beyond reaching costa 
well before wing tip; third vein with one or two hairs at base; 
costal spine .minute. 

Female .—Front 0.318 of the head width (average of three), gray 
pollinose with a perceptible yellowish tinge; face and cheeks cinere¬ 
ous; the usual two pairs of orbitals present; inner verticals strong, 
outer ones only slightly smaller, curving outward; wing shorter and 
broader apically than in male; third antennal joint wider than para- 
facial below; claws and pulvilli short. 

Length, 7 to 10.5 mm. 

Bedeseribed from 39 specimens including several (both sexes) 
from Europe determined by Dr. J. Villeneuve. Distribution: New 
Hampshire (C. H. T. Townsend, Mrs. A. T. Slosson); Indiana, 
North Dakota, Idaho, Oregon, Washington (J. M. Aldrich); Illinois 
(Charles Kobertson, W. A. Nason); Wisconsin, no collector’s label; 
New Mexico, 6,500 and 7,000 feet (C. H. T. Townsend). 

(5) WINTHEMLi IGNOBILIS van der Wnlp 

Exorista, ignoVilis van deb Wrap, Biologia Dipt., vol. 2, p. 71,1890. 

The type, a male specimen from Amula, Guerrero, Mexico, is in 
the British Museum. I have not seen it, but determine the species 
from notes taken on the type specimen by Dr. J. M. Aldrich in 1929. 
The female sex is unknown to me. 

Male *—Front moderately broad, before ocelli 0.233 of the head 
width (average of three: 0.25; 0.22; 0.23), rather protuberant below; 
parafrontals with plumbeous pollen becoming thinner upward and 
almost sh i ning black before vertex, thickly clothed with longish up¬ 
right hairs; median stripe blackish, wider than one parafrontal at 
antennae; verticals two pairs, the outer about three-fourths as long 
as inner ones; orbitals none; ocellar bristles well developed; frontal 
bristles 12 to 14 in number, reduced in size above and stopping 
before triangle, the lowermost nearly on level with apex of second 
antennal joint; face plumbeous pollinose, the sides moderately broad 
and thickly hairy; antennae black, second joint three-fifths as long as 
third; arista black, longer than antennae, thickened on basal two- 
fifths, penultimate joint slightly longer than wide; vibrissae situated 
a little above the front edge of mouth; palpi wholly black or yellow 
apically, rather slender, beset with numerous black hairs; cheeks 
black and subshining but with thin pollen apparent in certain views 
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thickly black-haired, in profile about one-eighth the eye height, 
beard white. 

Thorax black, t hinl y gray pollinose, marked with five opaque black 
stripes, the median one very thin but continuing before the suture, 
outer ones broad and not interrupted at suture, and separated by 
pollen bands of about equal width; scutellum red beyond narrow 
base, almost destitute of any pollen; calypters semitransparent, white 
with the rims faintly yellow. 

Abdomen black in ground color, the sides more or less reddish; 
intermediate segments covered with gray pollen interrupted by a 
large roundish black spot on second and an elongated smaller spot 
on third; fourth segment largely reddish, with the pollen on basal 
margin showing a changeable spot on either side of the constant dark 
median one; hairs on intermediate segments erect or suberect; first 
segment without median marginals; second with a well-developed 
pair; third bearing a marginal row of about 10; fourth with several 
irregular rows near the apex and erect hairs in front; venter with¬ 
out any defined patches of dense hairs; genitalia as in duplicata, 
but the inner forceps more deeply incised at the apex. 

Legs black; mid tibiae with one.large median bristle (two in one 
specimen) on outer front side near middle; hind tibiae ciliate with 
or without a longer bristle in the row near middle; claws and 
pulvilli elongate. 

Wings hyaline, yellowish near base; no costal spine; third vein 
with one or two hairs at base. 

. Length, 8 to 9.5 mm. 

Redescribed from 3 male specimens in the National Museum from 
South America, as follows: 1, Angol, Chile, December 27, 1926, no 
collector’s label; 1, Perales, Chile, September 23 (A. Faz); and 1, 
Pisecultura, Bariloche, Argentina, October 30, 1926 (Shannon). 

(6) WINTHEMIA DUPLICATA, new specie* 

Male .—Front at vertex 0.236 of the head width (average of three: 
0.25; 0.23; 0.23), prominent below, widening rapidly beyond middle 
to base of antennae; median stripe wine red, not much narrowed 
upward, at antennae about equal the width of one parafrontal; the 
latter densely pale grayish-yellow pollinose except at vertex and 
thickly clothed with black hairs outside of frontal rows; inner ver¬ 
ticals moderately developed, outer ones weak or hairlike; orbitals 
absent; ocellar pair of good size, proclinate but not much divergent; 
frontal bristles about 12 in number directed inward, extending below 
middle of second antennal joint, the uppermost reduced to hairs well 
before the ocellar triangle; face gray pollinose the sides more silvery, 
rather broad, bearing longish black hairs on the inner margin; 

66585—31-2 
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vibrissas well above the front edge of mouth; palpi yellow, rather 
strongly bowed, beset with black hairs, which are longer on lower 
edge; antennae reddish, third joint more or less infuscated, about 
twice as long as second and distinctly narrower than one parafacial; 
arista hardly as long as antennae, reddish and thickened on proxi¬ 
mal thir d, penultimate joint about as broad as long; cheeks red in 
ground color, bluish-white pollinose, thickly haired, in profile about 
one-seventh the eye height. 

Thorax black, subshining, thinly dusted with white pollen, which 
has a distinct bluish sheen; mesonotum marked with narrow black 
stripes, which are indistinctly visible when viewed from behind; 
scutellum red except on narrow base, thinly covered with blue-white 
pollen; ealypters opaque, white, the rims tinged with yellow. 

Abdomen broadly red on sides with a wide black median stripe 
produced laterally on the hind margins of segments 2 and 3 and 
expanding on the first including all but the posterior half at sides; 
last three segments except the red apex of fourth covered with thin 
bluish-white pollen interrupted by a narrow median vitta and the 
usual dark reflecting spots on base of fourth; first two segments with¬ 
out median marginal bristles; third with a marginal row of 10 to 14; 
fourth with an apical row and covered with erect bristly hairs in 
front; hairs on intermediate segments depressed; venter without any 
defined patches of dense hairs; genital segments small, retracted; 
outer forceps yellow, more tapering and pointed than usual; inner 
ones with a shallow notch at the curved apex, sharply keeled behind 
on basal two-thirds and exceeding the outer pair by about one-fourth 
their length; fifth sternite broadly and deeply incised, yellow. 

Legs slender, black, the tibiae obscurely yellow; front claws and 
pulvilli equal the combined length of last two tarsal joints; mid 
tibiae with one stout bristle on outer front side beyond middle; hind 
tibiae thickly ciliate. 

Wings hyaline with a yellow tinge at base; venation ordinary; 
third vein with one or two hairs at base; costal spine none. 

Length, 10 to 11 mm. 

Female .—Unknown. 

Type. —Male, U.S.KM. No. 43340. 

Described from 3 male specimens from Hell Canyon, N. Mex., 
Manzano National Forest, September 16-19, 1916, on foliage of 
Quercm sp. (C. H. T. Townsend). 

The species resembles ignobilis , but in the latter form the pollen 
on the front and face is plumbeous; the region of the vertex black 
and subsh ining ; hairs on intermediate abdominal segments more or 
less erect; median marginals on second segment; antennae wholly 
black, etc. 
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(7) WINTHEMIA TEXAN A, new ipedes 

Male .—'Front before triangle 0.175 and 0.2 of the head width in 
the two specimens, not very prominent below; parafrontals blackish 
above becoming densely gray pollinose downward, moderately beset 
with short hairs outside of frontal bristles; median stripe brownish 
black, exceeding the parafrontal width on entire length; verticals 
(inner pair) present moderately developed; frontals about 12 in 
number, directed inward and extending almost to apex of second 
antennal joint, the uppermost bristles smaller situated before the 
triangle; antennae hardly three-fourths as long as face, black, apex 
of second joint and base of third tinged with red, second joint three- 
fifths the length of third; arista shorter than antennae, thickened on 
basal fourth and very slender beyond, penultimate joint short; face 
cinereous pollinose, the sides narrow, clothed with longish black hairs; 
vibrissae slightly above the front edge of mouth; palpi yellow infus- 
cated basally, slender, bearing numerous black hairs; cheeks gray 
pollinose, covered with fine hairs, in profile about one-seventh the 
eye height; back of head thickly pale pilose. 

Thorax black, gray pollinose; mesonotum subshining showing five 
poorly defined black stripes when viewed from behind; scutellum 
red except on narrow basal margin, covered with uniform thin gray 
pollen; calypters opaque, white. 

Abdomen broadly red on sides, this color beginning at middle of 
first segment and extending without interruption to the apex of the 
fourth, only a broad median dorsal and ventral stripe expanding on 
first segment black in ground color; last three segments with pale- 
yellow or grayish pollen, which on the intermediate segments is 
dense near base becoming thinner behind but extending almost to the 
posterior margin of each; fourth with the pollen confined to the 
basal half; a narrow dark median stripe present enlarged and form¬ 
ing a roundish spot on second segment; hairs except on anal segment 
depressed; no median marginal bristles on two basal segments; 
third with a marginal row of about 10; fourth with a marginal row 
and irregular placed bristles in front; venter sparsely and uniformly 
haired; inner genital forceps a little longer than usual, tapering 
uniformly from base outward to the moderately incised apex; outer 
forceps shorter than inner ones, not at all tapering outward, the tips 
broad or subtruncate, bearing numerous long black outwardly di¬ 
rected hairs on the sides; fifth stermte broadly and deeply incised, 
the inner margins of lobes blackish beset with long slender hairs. 

Legs black; mid tibiae with two median anterior bristles; hind 
tibiae thickly and evenly ciliate; claws and pulvilli elongate. 

Wings gray hyaline; venation as usual; third vein with one or two 
hairs at base; costal spine minute. 
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Length, 8.5 mm. 

Female. —Unknown. 

Type.- Male, U.S.KM. No. 48580. 

Described from two specimens taken at Menard, Tex., April and. 
September, 1930, by H. E. Parish. 

(8) WINTHESHA VESICULATA Townsend 

Trisisj/ropa vesiculata Townsend, Ids. Insc. Menst., vol. 4, p. 28, 1916. 
Winthemia, vesiculata Townsend, Johnson, List, p. 203,1925. 

A rather slender shining black form, with the sides of the front, 
densely yellow pollinose; apex of scutellum and abdomen reddish;, 
abdominal segments 2 and 3 with whitish pollen on basal third 
to half, the hind margins shining black. 

Front of female (vertex) 0.3 of the head width in the single spec¬ 
imen; faee silvery pollinose, the sides with only a few hairs at middle 
none along border of eye; vibrissae on oral margin; antennae black,, 
third joint reddish on inner posterior edge, broader than one para- 
facial and twice the length of second joint; palpi yellow; ocellars 
strong; orbitals two pairs, proclinate; verticals moderately devel¬ 
oped; cheek in profile one-eighth the eye height. 

Thorax narrower than usual; mesonotum shining black, lightly- 
dusted with pale gray pollen, the dorsal stripes indistinct; scutel¬ 
lum sprinkled with grayish or white pollen becoming thinner toward 
base; calypters white tinged with yellow. 

Abdomen slender, black, the sides and apex reddish; interme¬ 
diate segments polished on about apical half but apparently sub- 
pollinose in a flat rear view; venter black, the narrow hind mar gin 
of the tergites pale yellow; first segment without median marginals; 
second with one large pair; third bearing a marginal row of about 
10; fourth with a discal and a marginal row; hairs on segments. 
2 and 3 depressed. 

Legs black; mid tibiae with one large and two small bristles near 
middle on outer front side; hind tibae with a row of uneven bristles- 
on the outer posterior edge; tarsal joints ordinary; claws and pul- 
villi short. 

Wings hyaline; venation as usual; third vein with two hairs at. 
base; costal spine minute. 

Length, 9 mm. 

Male. —Unknown. 

Type.—Female, U.S.N.M. No. 19600. 

Redescribed from the type specimen collected September 6, 1914. 
Sebago Lake, Me., by Dr. C. H. T. Townsend. 



abt. 20 EEVISION OF THE GENTS WINTHEMIA—BEQTHABD 


21 


(9) WPTTHEMIA POUTA, new epede* 

Abdomen largely polished, the basal fifth of segments 2 and 3 
hearing thin bluish-white pollen; closely related to W. vesmdata, 
but the scutellum and abdomen are entirely black. 

Female .—Front 0.25 and 0.26 of the head width in the two speci¬ 
mens; parafrentals shining black before vertex, thinly pollinose 
■downward, sparsely haired; median stripe reddish-brown, much 
wider than one parafrontal before triangle; inner and outer verticals 
■developed but not very long; orbitals two pairs, proclinate; ocellars 
present; lowermost frentals below middle of second antennal joint, 
upper two bristles in each row reclinate; sides of face silvery, sparsely 
haired along inner margins to middle or a little below; vibrissae 
situated on oral margin; antennae black, third joint hardly twice 
the length of second; arista black, longer than antennae, thickened on 
proximal fourth and slender beyond, penultimate joint short; cheeks 
very narrow in profile about one-twelfth the eye height, thinly gray 
pollinose on red ground color; palpi yellow; back of head with 
scanty pale hairs. 

Thorax shining black, sprinkled lightly with whitish pollen, 
humeri and pleura more densely pollinose; four narrow dark stripes 
faintly visible in front and entirely disappearing behind suture; 
scutellum black, lightly dusted with white pollen; calypters with the 
hind lobe brown on inner third, white outwardly and the margin 
faintly yellow, opaque; the front lobes wholly white, semitransparent. 

Abdomen black; the hairs depressed; first segment without median 
marginals; second with one pair; third with a marginal row of 
about 8; fourth covered with erect bristly hairs and bearing a 
row of stronger bristles well before the apex; ovipositor tubular in 
form, thick and fleshy. 

Legs black, knees reddish; hind tibiae subciliate with one longer 
bristle near the middle; middle tibiae with one large median anterior 
bristle; tarsi ordinary; claws and pulvilli minute. 

Wings subhyaline with a brownish tinge near base and along 
costal margin; fourth vein with a rectangular bend, beyond evenly 
■concave to costa; first posterior cell open well before wing tip; third 
vein with two hairs at base; no costal spine. * 

Length, 6.5 to 8 mm. 

Male. —Unknown. 

Type. —Female, U.S.N.M. No. 43341. 

Described from 2 specimens: 1 in the United States National 
Museum labeled “ 1950 August 15,-TD 356,” no locality but supposed 
to be from Massachusetts; the other in my collection taken at Brown- 
helm, Ohio, August, 1920 (H. J. Keinhard). 



22 


PROCEEDINGS OP THE NATIONAL MUSEUM 


TOL. 79> 


(14) wtothumta OCCIDENTIS, sew epecle* 

Male .—Front (before ocelli) 0.18 of the head width (average of 
five: 0.19; 0.18; 0.18; 0.17; 0.18), widening rapidly beyond middle to- 
base of antennae; parafrontals covered with golden pollen fading 
out upward becoming blackish and subshining before vertex, mod¬ 
erately haired outside of frontal rows; median stripe brownish black,, 
wider than one parafrontal on its entire length; verticals one pair 
(inner), not very large; orbitals none; ocellars of ordinary size,, 
directed forward, not at all divergent; frontals about 12 in number,, 
extending opposite to apex of second antennal joint, uppermost 
bristles small, decussate, situated well before apex of ocellar triangle; 
face gray pollinose, the sides concolorous below and golden from the 
lowermost frontals upward, sparsely clothed with rather coarse black 
hairs except along the margins of the eyes; antennae black, third 
joint tinged with red near base on inner sides, less than twice the 
length of second, slender but distinctly wider than parafacial at 
narrowest; arista thickened and reddish on proximal third, black in 
color beyond, penultimate joint as broad as long; cheeks blackish 
and thinly gray pollinose, thickly beset with fine black hairs, in 
profile about one-eighth the eye height; palpi black or often the tips, 
yellow, slender; back of head with a dense ruff of grayish-white hairs 
faintly tinged with yellow above. 

Thorax black, lightly dusted with gray pollen, mesonotum shining 
except in a flat rear view, the stripes largely obliterated; scutellum 
reddish beyond basal third, faintly pruinose, bearing three lateral, 
one discal, and a good-sized decussate apical pair of bristles; calyp- 
ters opaque, golden becoming paler toward middle. 

Abdomen black, with the sides and narrow apex conspicuously 
reddish; last three segments broadly covered with pollen, which on 
the narrow base of each is almost golden, becoming paler or grayish 
apically; intermediate segments shining on posterior half at the 
sides and on the narrow apices above; fourth shining on apical 
third, the pollen on basal margin interrupted by a black change¬ 
able stripe on either side of a constant median one, which extends 
forward narrowly on the third segment thence expanding and 
broadly interrupting the pollen from apex to base on second seg¬ 
ment; basal segment without median marginal bristles; second with 
or without one pair; third with a marginal row of about 10; fourth 
with several irregular rows on apical half; hairs on intermediate 
segments depressed; venter without any defined patches of 
hairs; genital segments reddish yellow, small and retracted. 

Legs black; mid tibiae with one bristle near middle on outer 
front side; hind tibiae evenly ciliate; claws and pulvilli elongate. 



art. 20 REVISION OP THE GENUS WINTHEMIA.—REINHAKD 23 

Wings grayish hyaline tinged with brown near base; fourth vein 
with a rounded rectangular bend strongly curved inward beyond 
reaching costa about one-half the length of hind cross vein before 
exact wing tip; third vein with one or two hairs at base; costal spine 
minute. 

Female.-^-¥T<mt at vertex 0.3 and 0.272 of the head width in 
two specimens; parafrontals golden pollinose to vertex; inner and 
outer verticals developed, the usual orbitals present; palpi thick¬ 
ened and yellow on apical half; cheeks and face densely pale-gray 
pollinose; parafadals distinctly narrowed downward, inconspicu¬ 
ously short-haired; thorax covered with thick gray pollen tinged 
with yellow on mesonotum, which is marked with four distinct 
narrow shining black stripes; last three abdominal segments polli¬ 
nose on about basal half, the remainder shining, second segment 
bearing a pair of stout median marginal bristles, fourth with a mar¬ 
ginal and a discal row slightly beyond the middle; hind tibiae ciliate 
with one longer bristle in the row near middle, claws and pulvilli 
short; otherwise as in male. 

Length, 7.5 mm. 

Type .— Male, in the American Museum of Natural History. 

Described from 7 males and 2 females received from C. H. Curran, 
collected at Wigwam Inn, Burrard Inlet, British Columbia, June 
3 to 10, 1930 (G. K. Hopping), reared from “Western Hemlock 
Looper.” 

The species is related to W. abdominalis from which it differs in 
having thinner and paler pollen on the last three abdominal seg¬ 
ments and the hind margin of each more broadly shining; the inter¬ 
mediate segments conspicuously reddish at sides; less robust in 
build. 

(11) WINTHEMIA ABDOMINALIS Townsend 

Neoivinthemia abdominalis Townsend, Proe. U. S. Nat. Mbs., vol. 56, p. 583, 
1919. 

Last three abdominal segments almost wholly covered with strik¬ 
ing thick pale-golden pollen, which instantly distinguishes the 
species in the male sex. The female is unknown. 

Male ,—Front at narrowest part 0.17 to 0.21 of the head width 
(in three specimens), hardly widening to about the middle thence 
rapidly to base of antennae; parafrontals yellow pollinose becoming 
velvety black toward vertex, rather densely pilose; median stripe 
brownish black, before ocelli distinctly wider than one parafrontal; 
inner verticals moderately strong; ocellars present; orbitals none; 
frontal rows strongly divergent below antennae extending to level 
with apex of the second joint, the upper bristles reduced in size and 
stopping before the triangle; parafacials not much narrowed down- 
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ward, gray pollinose tinged with yellow on upper portion, clothed 
with black hairs except next to eyes (in the type the hairs are 
arranged in three almost regular rows); vibrissae somewhat ap¬ 
proximated, rather short, on oral margin; antennae black, base of 
third and apex of second joints reddish; third joint rather slender, 
less than twice the length of second; arista black, slightly thickened 
near base and very slender beyond middle; cheeks about one-sixth 
the eye height, densely haired; palpi blackish at base becoming 
brownish or yellow toward the tips and beset with numerous black 
hairs. 

Thorax black, humeri and pleura conspicuously pollinose, mesono- 
tum shining but with thin brownish pollen apparent in a flat rear 
view, the dark stripes very indistinct even before the suture; scutel- 
lum reddish, lightly dusted with pale pollen, bearing the usual 
three lateral and one decussate apical pair of bristles besides a discal 
pair; calypters tawny. 

Abdomen black with a red color apparent on sides; the pollen on 
last three segments interrupted by a narrow but distinct black 
median stripe, which expands to a roundish spot on basal half of the 
second segment above; first and second segments without median 
marginal bristles, third with a marginal row of about 10; fourth 
covered with smaller bristles which are irregularly placed; hairs on 
intermediate segments depressed; venter without defined patches of 
thick or matted hairs. 

Legs black; mid tibiae with one bristle on the outer front side near 
middle; hind tibiae densely and evenly ciliated; claws and pulvilli 
distinctly elongated. 

Wings hyaline; venation as usual; third vein with one or two hairs 
at base; costal spine minute. 

Length, 11 to 12 mm. 

Type. —Male, U.S.NJM. No. 22254, from Dixie Landing, Va. 

Eedescribed from 4 males, including the type: 1 from Dixie Land¬ 
ing, Va., July 21,1914, on foliage (C. H. T. Townsend); 1, Rockville, 
Pa., July 11,1915 (E. Daecke), collection J. M. Aldrich; 1 labeled 
231 (W. R. Walton collection). In Professor Hine’s collection there 
is one specimen from Hinckley, Medina County, Ohio, August 8,1903 
(J. S. Hine). 

The species is barely distinct from the European W. speciosa 
JSgger, which differs in having the parafacials a little more densely 
haired; the third antennal joint slightly broader and almost three 
times as long as the second. Having seen only one specimen of the 
latter species, I can not determine the extent of variation that may 
occur, and I consider it expedient to recognize the two forms as 
•distinct for the present. 
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(12) WINTHEMIA SINUATA, new species 

Sides of front yellow to golden pollinose, parafadals concolorous 
above often paler or wholly whitish, bearing only a few short hairs; 
mesonotnm marked with five complete stripes; inner orbits sinuate 
in male. 

Male .—Front moderately broad at vertex, slightly narrowed before 
triangle, thence widening rapidly to base of antennae, at narrowest 
part 0.242 of the head width (average of five: 0.24; 0.24; 0.23; 0.26; 
0.24); median stripe reddish brown, occupying about one-third of 
the frontal width at triangle; verticals two pairs, rather small; ocellar 
bristles present; orbitals none; frontal bristles about 12 in number 
directed inward and extending to apex of second antennal joint, the 
uppermost hairlike and situated before apex of triangle; antennae 
three-fourths the length of face, black, the apex of second and base 
of third joint red, the latter less than twice as long as second 
joint; arista reddish, slightly thickened on basal two-fifths, penulti¬ 
mate joint short; vibrissae somewhat approximated, on level with 
oral margin; palpi yellow, beset with numerous black hairs; cheeks 
gray pollinose, clothed with fine short black hairs, about one-eighth 
the eye height. 

Thorax black, gray pollinose; mesonotum with thinner pollen 
and marked with five shining black vittae; scutellum red beyond nar¬ 
row base and covered with thin bluish-white pollen; postscutellum 
thinly pollinose; calypters opaque, white, the margins tinged with 
yellow. 

Abdomen broadly red beginning with the first segment and extend¬ 
ing continuously to apex of fourth, only a broad stripe in the middle' 
black in ground color; intermediate segments gray pollinose nearly 
to hind margins; the pollen on fourth segment confined to basal half 
and interrupted by roundish spots which change from light to dark 
as the angle varies; first segment usually without median marginals; 
second with or without one pair; third bearing a marginal row of 
10 to 12; fourth with several irregular rows near apex and erect 
bristly hairs in front; venter of third and fourth segments without 
any defined patches of matted hairs; inner genital forceps blackish,, 
sharply keeled behind to apical third thence flattened and sloping 
forward to the divided apex; outer forceps yellow, triangular with 
the tips blunt or broadly rounded, clothed on outer side with 
numerous pale hairs; fifth sternite yellow, broadly and deeply incised. 

Legs blackish; mid tibiae with one large anterior bristle near- 
middle; hind tibiae ciliate with or without a longer bristle near 
middle; claws and pulvilli exceeding the length of last tarsal joint- 
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Wings subhyaline, with a faint yellow tinge near base and along 
costa; venation normal; third vein with one hair at base; costal 
spine vestigial. 

Female .—Front at vertex 0.304 of the head width (average of 
five: 0.33; 0.29; 0.32; 0.3; 0.28), widening only slightly to base 
of antennae; parafrontals somewhat paler than in male, the yellow 
not extending below lowermost frontals; two pairs of proclinate 
orbitals present; face wholly white or silvery, the sides narrower 
than third antennal joint; hind tibiae sparsely ciliate with one longer 
bristle near middle; claws and pulvilli short. 

Length, 7 to 9 mm. 

Type. —U.S.NJM. No. 43342, from Plummers Island, Md. 
Described from 42 male and 8 female specimens. In the United 
States National Museum: 1 male, Lick Brook, Ithaca, N. Y., August 
12,1928 (H. A. Scullen); 3 males, Sebago Lake, Me., September 6, 
7, and 9,1914 (C. H. T. Townsend); 1 male, Orono, Me., August 17, 
1928 (O. A. Johannsen), “ex Cingilia latenaria Dru.”; 1 male, Lake 
Metigoshe, Turtle Mountains, N. Dak., June 20, 1918 (J. M. Al¬ 
drich) ; 1 male, Mandan, N. Dak., June 16, 1918 (J. M. Aldrich); 1 
male, Brookings, S. Dak., June 16, 1891 (J. M. Aldrich); 1 male, 
Big Stone City, S. Dak., June 8,1918 (J. M. Aldrich) ; 3 males and 
1 female, Lafayette, Ind., September 15, 1917, and July 16, 1915, a 
pair in copula (J. M. Aldrich); 2 males, Lawrence, Kans., without 
date (J. M. Aldrich}; 1 male, Great Falls, Va., July 27,1920 (C. T. 
Greene); 1 male, Chain Bridge, Va., July 1, 1923 (J. M. Aldrich); 
1 male, Rosslyn, Va., June 25,1913 (R. C. Shannon); 1 male, Ingle- 
nook, Pa., May 28, 1911 (W. S. Fisher); 1 male and 1 female in 
copula, Beltsville, Md., September 2,1917 (McDermott and Barber); 
3 males, Plummers Island, Md., May 7 and July 11, 1909 (W. L. 
McAtee); and 1 male, Rock Creek, D. C., June 17, 1916 (G. E. 
Quinter). In the American Museum of Natural History: 3 males 
and 1 female, Tuxedo, N. Y., July 1, 23, and August 2,1928 (C. H. 
Curran); 6 males and 2 females, Avon Old Farms, Avon, Conn., June 
6 to 19,1929 (C. H. Curran); 1 male, Salt Meadows, Newark, N. J., 
August (A J. Weidt); 1 male, Atherton, Mo., June, without col¬ 
lector’s label; 1 female, Saugus, Mass., September 5, 1914 (H. M. 
Parshley); and 1 male, labeled No. 379b, without locality. In the 
Illinois State Natural History Survey collection: 1 male, Antioch, 
HI., August 1,1924 (T. H. Frison); 1 male, Urbana, Ill., August 12, 
1901 (E. G. Titus); and 1 female, without locality. In my collection: 
3 males and 1 female, Brownhelm, Ohio, August 19, 1920 (H. J. 
Reinhard); 1 male, Sunfield, Mich., June .17,1922 (L. G. Gentner); 
and 1 male, Ames, Iowa, July 19,1929, “ ex Lwperina stipata ” (G. C. 
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Decker). The last has been reported as W. qmdri'pustvlata, accord¬ 
ing to my determination, by Mr. Decker in Iowa Experiment Station 
Research Bulletin No. 125. 

(13) WINTHEMIA BOREALIS, new species 

Male .—Front at vertex 0.25 of the head width in the one specimen, 
rather prominent below; parafrontals golden pollinose to vertex, 
sparsely clothed with rather short black hairs below, which become 
longer and denser before vertex; median stripe brownish black, much 
narrower than one parafrontal on its entire length; verticals two 
pairs, the outer ones about the size of postocellars; no orbitals; ©cel¬ 
lars broken off but the scars indicating bristles of the usual size; 
frontals about 14 in number, directed inward and extending to level 
with apex of second antennal joint, uppermost bristles small, situated 
about opposite the apex of triangle; face strongly receding, gray 
pollinose, the sides golden on upper three-fourths, rather thickly 
beset with longish black hairs; vibrissae on level with front edge of 
mouth; cheeks gray pollinose, black-haired, in profile about one- 
seventh the eye height; palpi yellow; antennae blackish, three-fourths 
the length of face, third joint less than twice as long as second; arista 
slightly thickened on proximal third, reddish, penultimate joint 
hardly longer than wide; beard grayish white, rather bushy. 

Thorax black, thickly gray pollinose including the mesonotum, 
which is marked with five widely separated black stripes; scutellum 
reddish on apical half or more, gray pollinose, disk covered with 
rather long fine erect hairs; calypters opaque, white. 

Abdomen with anal segment wholly bright orange-yellow, this 
color extending forward on the venter to middle of third segment, ike 
remainder and the basal segments almost entirely black but faintly 
tinged with red on the sides; segments 2 and 3 largely covered with 
changeable bluish-gray pollen, which is rather dense on the narrow 
basal margin, becoming thinner behind but extending almost to the 
hind border of each; fourth segment shining, with gray pollen on 
basal fourth interrupted by reflecting spots, which change from light 
to dark as the angle varies; first segment with one pair of smallish 
median marginal bristles; second with two pairs and the third with 
a marginal row of about 14, all moderately stout; fourth with several 
irregular rows on apical half; hairs on intermediate segments rather 
coarse, long, and depressed; venter thickly long-haired but without 
any sharply defined patches; genital segments yellow, retracted; 
inner forceps tapering gradually from base to apex united and 
keeled behind as usual the tip moderately incised; outer forceps yel¬ 
low, about three-fourths the length of inner ones, narrowed out¬ 
wardly, the tips blunt or broadly rounded. 
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Legs rather stout, black, the knees reddish; mid tibiae with one 
large bristle near middle on outer front side; hind tibiae ciliate, the 
bristles not very closely placed, one near middle stouter and longer 
than the rest; claws and pul villi as long as last two tarsal joints. 

Wings grayish hyaline, slightly infuscated near base; venation as 
usual; third vein with one or two hairs near base; costal spine very 
minute. 

Length, 10 mm. 

Female. —Unknown. 

Type .—In the American Museum of Natural History. 

Described from one male received from C. H. Curran, collected at 
Transcona, Manitoba, Canada, June 24,1924 (G. S. Brooks). 

AJthough the genitalia are almost identical with those of dnuatOy 
the species may be readily distinguished by the more prominent 
front and strongly receding face; the abdomen is darker on the 
sides and the fourth segment with a much narrower pollen band. 
There are other minor differences. 

(14) WINTHEMIA INTONSA, new species 

Female .—Front at vertex 0.3 of the head width (one specimen),, 
rather prominent below, the sides thickly covered with dull pale- 
yellow pollen and bearing scattered fine short hairs; median stripe- 
reddish, not much narrowed before triangle; verticals two pairs;, 
ocellars and orbitals present; frontals descending to apex of second 
antennal joint, the uppermost two or three bristles in each row 
stout but not very long, reclinate; antennae reddish, third joint one- 
and one-half times the length of the second; arista long, slender,, 
with a short penultimate joint; sides of face dull pale yellow, thickly 
clothed with rather coarse black hairs, not much narrowed down¬ 
ward; vibrissae situated on lower edge of face; cheeks covered with 
dense grayish pollen, about one-eighth the eye height; palpi yellow; 
occiput thickly pale-haired. 

Thorax black, gray pollinose, with four dark dorsal stripes and 
a median one apparent behind the suture in some views; scutellum. 
reddish on apical half, gray pollinose, bearing only two lateral 
bristles besides a smaller decussate apical and a discal pair; calyp- 
ters opaque, white. 

Abdomen black in ground color; the intermediate segments en¬ 
tirely covered with dense gray pollen; fourth segment wholly red, 
with reflecting changeable spots on the basal margin above; first 
segment without median marginals; second with one stout pair; 
third with a marginal row of about 12; fourth with irregular 
placed smaller discals and a marginal row; hairs on dorsum rather 
long and coarse but depressed. 
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Legs black; mid tibiae with one long bristle on front side near 
middle; hind tibiae with a row including two longer bristles on 
outer posterior edge; tarsi ordinary; claws and pulvilli shorter 
than last tarsal joint. 

Wings hyaline; fourth vein curved inward beyond bend and reach¬ 
ing costa considerably before tip of wing; first posterior cell open; 
third vein with one hair at base; no costal spine. 

Length, 9 mm. 

Mcde. —Unknown. 

Type, —Female, U.S.N.M. No. 43343. 

Described from a single specimen collected at Kaslo, British 
Columbia, by R. P. Currie. 

(15) WINTHEMU DATANAE Townsend 

Exorista datanae Townsend, Trans. Amer. Ent. Soc., vol. 19, p. 288,1892. 
Winthemia quadripustulata (part) Coquhaett, Revis. Taehin., p. 125, 1897.— 
At.dbioh, Catalogue, p. 474, 1905. 

Although the type series, consisting of' three male specimens, is 
apparently lost, the species can be recognized with hardly any doubt 
from the original description. It is robust in build like cecropiae 
but may be readily distinguished in the male sex by the narrower 
front and the elongated claws and pulvilli. 

Front in male 0.192 of the head width (average of five: 0.18; 0.19; 
0.17; 0.22; 0.2), rather prominent below; median stripe reddish 
brown, narrowed behind and extending on either side of triangle to 
vertex; parafrontals pale yellow to golden pollinose more or less 
blackish and subshining before vertex, thickly clothed with black 
hairs; face grayish to yellow pollinose, the sides usually more dis¬ 
tinctly yellow, conspicuously black-haired; vibrissae situated some¬ 
what above the front edge of mouth; cheeks blackish, thinly gray 
pollinose and subshining in certain views, thickly covered with short 
black hairs the lower marginal row of bristles weak, in profile about 
one-seventh the eye height; palpi yellow rather strongly bowed, 
bearing longish black hairs on lower edge; antennae blackish, first 
two joints and third near base on inner side tinged with red, the 
latter joint hardly twice the length of second; arista reddish, thick¬ 
ened on about proximal third, penultimate joint slightly longer than 
broad; frontal bristles extending to apex of second antennal joint, 
the uppermost hairlike and situated well before the triangle; ocellars 
present; orbitals none; inner verticals moderately developed, outer 
ones vestigial; back of head thickly clothed with whitish hairs usually 
tinged with yellow above. 

Thorax black, subshining, lightly dusted with gray pollen; mesono- 
tum marked with five narrow black stripes often poorly defined, the 
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outer ones interrupted at suture and the median one sometimes obso¬ 
lete in front; scutellum red except on narrow base; sprinkled with, 
bluish-white pollen, usually bearing three lateral bristles but some¬ 
times with four besides the apical pair; calypters opaque, white, 
tinged with yellow. 

Abdomen subshining, usually broadly reddish on sides and apex 
intermediate segments with rather thin gray pollen extending nearly 
to hind margins, the pollen on basal half of fourth interrupted by 
four blackish longitudinal stripes, which change from light to dark 
as the angle varies; a narrow dark median stripe visible in most 
views; basal segments invariably without any median marginal 
bristles; third with a marginal row of about 10 stout; fourth bear¬ 
ing several irregular rows of smaller bristles near the apex and 
entirely covered with erect hairs in front; the hairs on intermediate- 
segments fine, short, and depressed; venter without defined patches, 
of dense hairs. 

Legs black; front claws and pulvilli equal the length of last two- 
tarsal joints; mid tibiae with one large and usually one or two 
smaller bristles on outer front side near middle; hind tibiae thickly 
ciliate. 

Wings subhyaline, the anterior portion often brownish; venation 
as usual; third vein with one or two hairs at base; costal spine 
vestigial. 

Female .—Front 0.294 of the head width (average of five: 0.29; 
0.30; 0.32; 0.28; 0.28); parafrontals yellow pollinose to vertex and 
sparsely haired outside of frontal rows; median stripe occupying 
about one-third the frontal width; two pairs of verticals and orbitals 
present; third antennal joint broader, thorax more densely pollinose 
and the abdominal hairs coarser than in male; second segment of 
abdomen with a stout pair of median marginals; hind tibiae with one 
or more longer bristles in the row on outer posterior edge; claws and 
pulvilli short. 

Length, 9 to 13 mm. 

Redescribed from numerous specimens of both sexes from New 
England, Ohio, Michigan, and Illinois. Two males from Trinidad, 
West Indies, and 6 from Sanchez, Chihuahua, Mexico, are apparently 
the same. Two specimens of the original type series were reared 
from Datana sp. 

The species, as may be noted in the description, is variable, but I 
have been unable to find any constant characters to separate addi¬ 
tional forms. The United States National Museum contains a series 
reared from one parent host that varies with respect to the n umb er 
of bristles on the front side of the middle tibiae; while other occa¬ 
sional specimens with three stemopleurals or four lateral scutellar 
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bristles agree with the other details mentioned in the original descrip¬ 
tion. The genitalia are quite alike in structure and show no tangible 
characters. 

(16) WINTHEMIA RUFOPICTA Bigot 

Chaetolyga rufopicta Bigot, Annales, p. 259, 1888.— Bbatjee and Bebgenstamm, 
Sitzungsber. Sals. Mus., vol. 106, p. 849,1897. 

Tricholyga fvlvidapex Bigot, Annales, p. 265,1888. 

Cmstolyga fulvidapex Bigot, Brauer and Bergenstamm, Sitzungsber. Kais. 
Mus., voL 106, pp. 24, 352,1897. 

Mystaoella tessellata van deb Whip, Biologia Dipt., voL 2, p. 56,1890. 

Exorista tiHata Townsend, Trans. Amer. Bnt. Soc., vol. 18, p. 363, 1891. 
Winthemi-a quadripustulata (part) Coquillett, Bevis. Tachin., p. 125, 1S97.— 
Aldrich, Catalogue, p. 474,1905. 

Winthemia rufopicta. Bigot, Aldrich, Catalogue, p. 474,1905. 

This is perhaps the commonest species of the genus in North 
America. Coquillett misidentified it and listed the form as a syno¬ 
nym of qucdripustulata in his Revision. This was accepted by most 
subsequent authors, and our literature now contains many confused 
records that can not be accepted without verification. 

One of the striking characters of the species is the greatly nar¬ 
rowed front in the male sex. In 100 specimens selected at random 
the front at the narrowest part by micrometer measurements ranged 
from 0.12 to 0.18 of the head width; only 3 specimens exceeded 0.17; 
and 86 specimens were within the limits of 0.13 to 0.16. The cheeks 
in both sexes are uncommonly narrow in profile view. 

Male .—Parafrontals blackish and subshining near vertex, densely 
gray pollinose downward, clothed with short black hairs thicker on 
either side of triangle; median stripe brownish or black, narrowed 
behind but wider than one parafrontal at triangle; inner verticals 
rather short, outer ones vestigial; orbitals none; frentals 10 to 12, 
directed inward and extending below middle of second antennal 
joint, uppermost bristles weak, situated considerably before triangle; 
the latter densely haired with a pair of short pxoclinate hardly 
divergent bristles; face and cheeks gray pollinose on red ground 
color; parafacial narrow, sparsely to moderately clothed with slender 
black hairs; antennae about two-thirds the length of face, black, third 
joint red near base on inner side, slender, one and one-half times as 
long as second; arista rather short, slightly thickened near base, 
penultimate joint usually as broad as long; vibrissae approximated 
and somewhat above the front edge of mouth; palpi yellow, black¬ 
haired to tips, cheek in profile almost linear, about one-fifteenth the 
eye height; beard white. 

Thorax, black subshining, lightly dusted with gray pollen, marked 
with five narrow black stripes often indistinct; scutellum red except 
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on narrow base, covered with thin gray pollen; calypters opaque, 
white with a faint yellow tinge. 

Abdomen broadly red on sides with a wide black median stripe 
expanding on first segment and including all but the posterior half 
at sides, anal segment often blackish near base but sometimes wholly 
reddish yellow; intermediate segments gray pollinose or subpollinose 
to the hind margins; fourth with denser gray pollen on basal half 
showing three elongated changeable spots as the angle varies, the. 
median one extending forward interruptedly on segments 3 and 2; 
basal segments ordinarily without any median marginal bristles 
though sometimes a pair present on the second; third segment 
bearing a marginal row of 8 to 12 strong bristles; fourth covered 
with shorter ones on apical half; venter without defined patches of 
hairs; genital segments small and retracted; inner forceps united 
except at tip with a rather prominent sharp keel behind, in profile 
thick to middle thence sloping forward to the abruptly curved 
pointed and divided apex, bearing long black hairs directed upward 
and outward; outer forceps yellow, with numerous long brownish 
hairs on outer side, about three-fourths as long as inner ones, tips 
rounded or blunt; fifth stemite with a broad deep incision, the lobes 
bearing long black hairs along the inner margins. 

Legs slender, black; mid tibiae with one large median anterior 
bristle; hind tibiae thickly ciliate rarely with one longer bristle in 
the row; claws and pulvilli elongate. 

Wings grayish hyaline; fourth vein arcuate beyond bend reaching 
costa well before wing tip; no costal spine; third vein with one or 
two hairs at base. 

Female .—Front at vertex 0.26 to 0.29 of the head width, not much 
wider at base of antennae; parafrontals gray pollinose to vertex, 
bearing only a few short scattered hairs; the usual orbitals present; 
inner and outer verticals developed; uppermost frontals stout, re- 
clinate, but not very long; antennae red, third joint more or less 
infuscated, wider than parafacial at narrowest; the latter usually 
very inconspicuously haired; thorax densely gray pollinose, the dor¬ 
sal stripes distinct; second abdominal segment bearing a pair of 
median marginal bristles; claws and pulvilli short; hind tibiae less 
thickly ciliated than in male with one larger bristle near the middle. 

Length, 5 to 11 mm. 1 

Type .—In the collection of J. E. Collin, Newmarket, England. 

Bedescribed from more than 200 specimens (both sexes), March to 
October, College Station, Tex. (H. J. Bernhard). Distribution rec¬ 
ords: M is sissi ppi (F. M. Hull); Iowa, reared from Papaipemn 
nehria, July 26 and 27, 1929 (G. C. Decker); Michigan (L. G. 
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Gentner); Illinois (W. A. Nason, T. R. Frison) ; Ohio (H. J. Rein- 
hard) ; Massachusetts (H. E. Smith); Virginia (J. M. Aldrich); 
and Maryland (R. C. Shannon). 

The species is a common parasite of the army worm. MUitarit 
has also been reported from this host, and may prove to be the same, 
but I have not been able to locate the type; the original description 
is too inadequate to identify the form with certainty. 

(17) WINTHEMIA DEILBPHILAE Oaten Sacken 

TadMna deilephilae Osten Sacken, Can. Ent., vol. 19, p. 164,1887. 

Winthemia quadripustidata (part) Coquuxett, Revis. TacMn., p. 125, 1897.— 
Aidbich, Catalogue, p. 474,1905. 

This species, long submerged in synonymy, may be readily dis¬ 
tinguished from all other known species by the presence of one or 
two slender bristles on each side of the prostemum. Sides of front 
and face grayish-white pollinose; abdomen red except a broad dark 
median stripe which expands in front and includes the basal margin 
of first segment; mid tibiae usually with two stout bristles on outer 
front side near middle. 

Male. —Front (before ocelli) 0.237 of the head width (average of 
four: 0.25; 0.25; 0.23; 0.22), rather prominent below; parafrontals 
thickly covered with erect hairs near vertex, becoming thinner or 
scattered downward; median stripe red, at triangle fully twice the 
parafrontal width; verticals two pairs; orbitals none; ocellars well 
developed; frontal bristles about 10 in number directed inward, 
extending to middle of second antennal joint and stopping before 
triangle above, the uppermost one or two bristles smaller than the 
preceding ones; sides of face bearing a few inconspicuous hairs on 
inner margins, not unusually narrowed downward; vibrissae some¬ 
what approximated about on oral margin but considerably above the 
lower edge of head; antennae red, third joint more or less infuscated, 
about twice as long as the second; arista rather short barely equaling 
the combined length of last two antennal joints, moderately thick¬ 
ened on proximal two-fifths; palpi yellow; cheeks gray pollinose on 
red ground color, in profile about one-ninth the eye height; beard 
white. 

Thorax black, gray pollinose; mesonotum marked with five black 
stripes, the median one narrow but visible before suture in most 
views; scutellum red, rather densely gray pollinose; calypters oqaque, 
white. 

Abdomen largely red, covered with gray pollen devoid of any 
pattern, fourth segment with changeable spots on basal margin 
above; segments 1 and 2 without median marginal bristles; third 
with a marginal row of 8 to 10; fourth covered with erect 
66585—31-3 
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bristly hairs in front and bearing a row of stronger bristles before 
the apex; venter of third and fourth segments rather thickly pilose 
but the hairs not confined to patches with sharply limited margins; 
inner genital forceps united, keeled behind, hardly tapering to 
apical third thence rather sharply to apex which is bowed forward; 
■outer forceps yellow, shorter, with broadly rounded tips. 

Legs black; hind tibiae evenly ciliated; front claws and pulvilli 
equal the length of last two tarsal joints. 

Wings hyaline; venation as usual; no costal spine; third vein 
with two or three hairs at base. 

Female .—Front 0.35 of the head width (four measured); upper¬ 
most frontals moderately large, reclinate; orbitals two pairs; third 
antennal joint red, broader than in male; cheek about one-seventh 
the eye height; second abdominal segment with or without one pair 
of median marginal bristles; claws and pulvilli short. 

Type. —Female, in the Museum of Comparative Zoology, Cam¬ 
bridge, Mass. 

Eedescribed from 20 specimens of both sexes. In. the United 
States National Museum: 4 males and 3 females (including 1 female 
of the original type series reared from Celerio (DeilepMla) lineata 
Fabr.), all labeled C. V. Riley collection, without date or locality; 
1 female, from Ohio, June 25, 1901, no collector’s label; 1 male, 
Onaga, Kans. (Crevecaeur); and 2 females, Bloomington, Ill., 
October, 1891 (C. C. Adams). In the Illinois State Natural History 
Survey: 1 male, Urbana, Ill., June 26,1891 (Marten) ; and 1 female, 
Green Yalley, HI., September 2, 1899 (Hart). In the American 
Museum of Natural History: 2 females, Atherton, Mo. (C. F. 
Adams). In Professor Hine’s collection: 1 female, from Hinckley, 
Medina County, Ohio, August 26, 1901 (J. S. Hine). In my col¬ 
lection : 3 males and 1 female, from College Station, Tex., June and 
July, 1918-1920 (H. J. Reinhard). 

(18) VvlNT HEM IA CECROPIAE, new species 

Exorista leucaniae Tar. cecropiae Riley, Fourth Missouri Rep., p. 108, 1872; 

Gen. Index Missouri Reports, p. 60, 1881. 

Winthemia quadripustulata (part) Coquidlett, Revis. Tacbin., p. 125, 1897.— 
Audbich, Catalogue, p. 474, 1905. 

Riley never published a description of his proposed variety, but 
one male specimen of the original type series is still preserved in 
the United States National Museum. E. leucaniae is not recognizable 
from the description, and with no type specimen extant, so far as 
known, the name is dropped. Riley’s name is here used, according to 
type, for a large or robust form that may be readily recognized by 
the abbreviated claws and pulvilli and the uncommonly broad front 
in the male sex. I am unable to associate the corresponding female 
in the material examined. 
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Male .—Front 0.283 of the head width in the one specimen, hardly 
widening to middle, thence gradually downward to base of antennae; 
parafrontals gray pollinose tinged with yellow, thickly clothed with 
black hairs; median stripe reddish, broad to triangle extending on 
either side to vertex; vertical bristles one pair (inner) developed; 
orbitals none; ocellars present; frontals directed inward, the upper¬ 
most very small and considerably before triangle, the rows strongly 
divergent below antennae and extending opposite to base of third 
joint; face gray pollinose, the sides narrow, faintly yellowish and 
bearing rather coarse black hairs near middle; vibrissae slightly 
above the mouth; cheeks gray pollinose on red ground color, thickly 
clothed with black hairs, in profile about one-ssventh the eye height; 
palpi yellow; antennae fully two-thirds as long as face, black, second 
joint about three-fifths the length of third; arista rather short, red¬ 
dish, slightly thickened near base, penultimate joint short; back of 
head pale-haired. 

Thorax black, thinly cinereous pollinose; mesonotum with five 
poorly defined black stripes behind and four in front of suture; 
scuteUum obscurely reddish, covered with uniform gray pollen; 
calypters opaque, white, the margins with a tawny tinge. 

Abdomen black, the sides not very conspicuously red, but this color 
extending without interruption from the hind margin of first seg¬ 
ment to the apex of fourth; last three segments almost wholly cov¬ 
ered with thin gray pollen devoid of any definite pattern and inter¬ 
rupted by a narrow dark median stripe; the hairs fine and depressed,, 
except on anal segment; basal segments without any median margi¬ 
nal bristles; third with a marginal row; fourth bearing erect bristly 
hairs near base with stronger bristles at the apex extending forward 
on the sides; venter of the fourth segment thickly haired almost 
with matted patches, but the margins poorly defined. 

Legs black, the tibiae obscurely yellow; claws and pulvilli not 
exceeding the length of apical tarsal joint; mid tibiae bearing one 
large and two smaller bristles near middle on outer front side; hind 
tibiae evenly ciliate. 

Wings hyaline, but with a yellow tinge at base and along costa; 
no costal spine; venation as usual; third vein with one hair at base. 

Length, 11 mm. 

Type.— Male, TJ.S.N.M. No. 43579. 

Described from the proposed type specimen reared from Platysairda 
eeeropia collected at Eockford, Ill., September, 1866. Another male 
probably belonging to the same species is in the Illinois State 
Natural History Survey collection, taken October 8, 1908, “from 
eeeropia ” (Sanders); it differs in having the front narrower at 
vertex and gradually diverging all the way to base of antennae. 
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(19) WINTHEMIA LATEVTTTATA van der Wulp 

Exorista latevittata van deb Wtjlp, Biologia Dipt., vol. 2, p. 60, 1890. 

The species is known only in the male sex. It resembles pinguis 
but may be readily separated by the characters mentioned in the key. 

Male .—Front at narrowest (before vertex) 0.234 of the head width 
in the single specimen; parafrontals clothed with short hairs; thorax 
marked with four black stripes narrowly separated in front but fused 
behind suture effecting two broad bands; palpi blackish on basal half 
or more, tips yellowish; abdomen with uniform bluish-gray pollen, 
which extends alm ost to the hind edge of segments 2 and 3; fourth 
segment largely reddish; venter of third and fourth segments thickly 
haired but without any sharply defined patches. Wings and legs 
as in pinguis. 

Length, 9 mm. 

Redescribed from one male cotype in the United State National 
Museum from Xucumanatlan, Guerrero, Mexico, 7,000 feet, July 
(H. H. Smith). 

(20) WINTHEMIA MONTANA, new specie! 

Plate 1, STgube 1 

A robust species with a supplementary outer row of frontal 
bristles on the widest part of the front; face tinged with yellow, the 
parafrontals densely gray pollinose to vertex; thorax conspicuously 
vittate. 

Male .—Front 0.23 of the head-width in the two specimens, slightly 
narrowed before vertex and thence widening rapidly to base of 
antennae; parafrontals densely pilose; median stripe reddish brown, 
exceeding the width of one parafrontal above; inner verticals mod¬ 
erately developed; outer ones about one-half as large; ocellars present, 
rather small; no orbitals; frontal bristles directed inward becoming 
smaller upward and stopping before triangle, the lowermost about 
on level with arista; parafacial with a few hairs near middle on 
inner margin, not much narrowed below; antennae black, apex of 
second joint and base of third reddish, third joint two and one-half 
times as long as second and about as wide as parafacial at narrowest; 
arista longer than antennae slightly thickened on proximal third, 
penultimate joint short; vibrissae on level with oral margin, the 
ridges above practically bare; palpi yellow, bearing numerous black 
hairs; cheeks blackish, thinly pruinose and densely haired, about 
one-seventh the eye height; beard white, rather bushy. 

Thorax black, cinereous pollinose; mesonotum. marked with four 
well-separated broad black stripes not interrupted at suture; scutel- 
lum beyond the narrow base red, thinly sprinkled with pale-grayish 
pollen; calypters white. 
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Abdomen black in ground color, the sides broadly reddish; last 
three segments gray pollinose, in a flat view the pollen extends to 
the hind margins of the intermediate segments; the pollen on base 
of fourth with reflecting spots which change from light to dark in 
opposite angles; first segment without median marginal bristles; 
second without any in one specimen and an unequally developed pair 
in the other; third bearing a marginal row; fourth segment covered 
with long bristly hairs becoming stronger toward the apex; hairs 
on intermediate segments depressed; genital segments yellow, small, 
and retracted; inner forceps blackish, longer than usual, narrow at 
base and tapering gradually to an acute undivided tip; outer forceps 
yellow, about as long as inner ones, also rather slender but not 
much tapering, the tips slightly bowed forward, with black bristly 
hairs on outer side; venter with large roundish sharply defined 
patches of glossy-black hairs on the third segment, none on fourth. 

Legs black; hind tibiae thickly and evenly ciliate; mid tibiae 
with one stout anterior bristle near middle; claws and pulvilli 
elongate. 

Wings subhyaline, brownish at base with a fainter tinge on an¬ 
terior border; no costal spine; venation as usual; third vein with 
one hair at base. 

Length, 12 mm. 

Female. —Unknown. 

Type. —Male, U.S.N.M. No. 43345. 

Described from two specimens from Indian Creek Canyon, Chiri- 
cahua Mountains (6,100 feet), Ariz. (C. H. T. Townsend). 

(21) WINTHEMIA MIMA, new species 
Plate 1, Figube 2 

Male .—Front 0.21 to 0.24 of the head width (four measured), 
hardly widening to middle thence rapidly downward to antennae; 
median stripe brownish black, at triangle wider than one para- 
frontal; front yellow pollinose, clothed with fine short hairs; ocellar 
bristles absent; verticals two pairs; orbitals none; frontal rows di¬ 
verging below and extending about to the level of arista; sides of 
face with black hairs, which extend downward almost to the cheeks; 
antennae black, reaching lower fourth of face, third joint twice the 
length of second and slightly wider than parafacial at narrowest; 
arista black, slender, with a short penultimate joint; palpi black on 
proximal half yellow apically, beset with black hairs; cheeks gray 
pollinose, clothed with black hairs, in profile about one-eighth the 
eye height. 

Thorax black, with the gray pollen thinner on mesonotum; the 
latter marked with four broad black uninterrupted stripes separated 



-38 FBOCEEDINSS OF THE NATIONAL MUSEUM VOL. 79 

by narrower pollinose bands; scutellum red beyond base, lightly 
dusted with gray pollen; calypters pale to golden yellow. 

Abdomen black, the sides and apes reddish; last three segments 
with wide bands of yellowish-gray pollen, shining on hind margins; 
first two segments without median marginals; third with a marginal, 
row; fourth with several irregular rows near the apex and entirely 
covered with bristly hairs in front; hairs depressed on intermediate 
segments; venter with sharply defined patches of densely matted 
hairs on third segment, none on fourth; inner genital forceps, black¬ 
ish, tapering rapidly at base and very slender beyond terminating 
in an acute tip; outer forceps yellow, usually bearing numerous long 
black hairs on the outer side, equal the length of inner pair, the 
width uniform from base outward to near apex which is broadly 
curved on posterior extremity with the anterior corner pointed and 
slightly produced. 

Legs black ; hind tibiae evenly ciliate; mid tibiae with one large 
bristle on outer front side near middle; claws and pulvilli elongate. 

Wings subhyaline with a brownish tinge at base extending toward 
tip on costal border; venation normal; no costal spine; third vein 
* with one or two hairs near base. 

Length, 7 to 11 mm. 

Female. —Unknown. 

Type.— U.S.N.M. No. 43346. 

Described from 20 specimens. Five in the United States National 
Museum as follows: 1, E. Charape, Peru (4,500 feet), September 
14,1911 (C. H. T. Townsend); 2, Taboga Island, Panama, February 
14, 1912 (A. Busck); 1, Higuito, San Mateo, Costa Kica (Pablo 
Schild); 1, La Providencia, Obispo, Guatemala (C. M. Eouillard). 
In Professor Hine’s collection: 1 from Panzos, Guatemala, March 
18, 1905 (J. S. Hine). In the American Museum of Natural His¬ 
tory: 8, Corozal, Canal Zone, January-February, 1929 (C. H. Cur¬ 
ran) ; 2, Patilla Point, Canal Zone, January (C. H. Curran); 2, Cha- 
pada, Brazil (H. H. Smith); 2, Barro Colorado Island, Canal Zone, 
January, 1929 (C. H. Curran). 

The species resembles W. xanthocera, but may be readily separated 
in the male sex by the absence of orbital bristles and the elongate 
claws and pulvilli. The female has not been identified in the mate¬ 
rial examined. I venture the opinion that it lacks ocellar bristles as 
in the male, but xanthocera often has them greatly reduced in size 
and sometimes also entirely wanting. 

(22) WCtTHEBQA SINGULAEIS, new species 
Plate l, Figtjbe 8 

Male .—Front at vertex 0258 of the head width (one specimen), 
hardly widening for some distance below and thence rapidly to base 
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of antennae; parafrontals gray pollinose, with scattered short hairs 
and a few bristles outside of the frontal rows; uppermost frontal 
bristles reduced in size and stopping at triangle, the lower ones on 
level with base of third antennal joint; ocellars small or hairlike; 
orbitals none; outer verticals about half as long as inner ones; 
median stripe brownish black, a little narrowed behind but at tri¬ 
angle distinctly wider than one parafrontal; sides of face gray, 
bearing a few black hairs, none extending next to the eyes; antennae 
blackish, reaching lower fourth of face, third joint hardly twice 
the length of second and only slightly wider than the parafacial 
at narrowest part; arista black, long and slender, basal joints short 
but distinct; cheeks blackish, thinly covered with gray pollen, about 
one-seventh the eye height; palpi yellow, beset with numerous short 
black hairs. 

Thorax black, gray pollinose; mesonotum marked with four broad 
distinct black stripes; scutellum broadly reddish, dusted with change¬ 
able pale-gray pollen, bearing the usual three lateral, one discal, and 
one small decussate apical pair of bristles; calypters tawny. 

Abdomen black in ground color, the sides and apex reddish yellow; 
last three segments with gray pollen, which in dorsal view includes 
about the basal half of each, fourth segment with three reflecting or 
changeable spots on basal margin above; segments 1 and 2 without 
median marginals; third with a marginal row of about 8; fourth 
with a row of weak marginals and covered with bristly hairs in front; 
hairs on intermediate segments depressed; venter with a large sharply 
defined patch of long matted hairs on third segment which extends 
without interruption on the basal margin of the fourth; inner genital 
forceps blackish, narrow at base tapering uniformly to an acute 
undivided tip; outer forceps yellow, about as long as inner ones, 
perceptibly narrowed near middle with the anterior extremity 
broadly produced. 

Legs black; mid tibiae with one stout bristle on outer front side 
near middle; hind tibiae evenly ciliate; claws and pulvilli elongate. 

Wings faintly brownish along the costa and at base; venation 
normal; third vein with one hair at base; costal spine minute. 

Length, 9.5 mm. 

Female. —Unknown. 

Type.—Male, U.S.N.M. Kb. 43347. 

Described from 1 specimen from Tucuman, Argentina, March 21, 
1918, “ ex black woolly bear,” with puparium on pin, no collector’s 
label. 

<23) WINTHEMZA IMITATOR, new species 

Male .—Front 0.187 and 0.205 of the head width in the two speci¬ 
mens, slightly narrowed before triangle, widening rapidly downward 
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from middle to base of antennae; parafrontals gray pollinose to ver¬ 
tex, moderately haired and bearing a few bristles outside of the 
frontal rows below; verticals two pairs; ocellars present; orbitals 
none; frontal bristles extending opposite to apex of second antennal 
joint the uppermost erect or slightly reclinate (weak or hairlike in 
one specimen) and situated before triangle; antennae about three- 
fourths as long as face, black, third joint more or less tinged with red, 
slender, second joint almost two-thirds the length of the third; arista 
about as long as antennae, reddish, hardly thickened basally, with a 
short penultimate joint; face gray pollinose, the sides narrowed 
downward, bearing slender black hairs on the inner margins; vibris- 
sae on level with front border of mouth; palpi reddish yellow, slender 
to tips, beset with black hairs; cheeks red in ground color, covered 
with gray pollen and dense black hairs, in profile about one-eighth 
the eye height; occiput densely gray pollinose, with a thick ruff of 
whitish hairs. 

Thorax black, densely gray pollinose, marked with five black dorsal 
stripes, the median one narrower and obliterated in front of suture; 
seutellum red except the narrow basal margin, dusted with thin 
grayish-white pollen; calypters opaque, white the margins broadly 
yellow. 

Abdomen red on sides and apex with a broad black median stripe 
widening in front and including most of the basal segment; inter¬ 
mediate segments covered with changeable pale-grayish pollen, which 
in some views extends to the hind margin of each; basal half or more 
of the fourth segment covered with thicker pollen, which is inter¬ 
rupted by a dark median stripe continuing on segments 3 and 2; 
hairs except on anal segment depressed; no median marginal bristles 
on segments 1 and 2; third bearing a marginal row of 10 to 12, large; 
fourth with a subdiscal and an apical row of smaller bristles; venter 
with defined patches of dense hairs on third and fourth tergites, 
small on latter; inner genital forceps of ordinary width, sharply 
keeled behind, tapering beyond middle to the slightly incised apex; 
outer forceps shorter than usual, about one-half the length of inner 
ones, triangular, yellow. 

Legs moderately stout, black tinged with red; front daws and 
pulvilli about equal the length of last two tarsal joints; mid tibiae 
with one large bristle on outer front side near middle; hind tibiae 
thickly and evenly ciliate. 

Wings grayish hyaline; veins reddish yellow; venation normal; no 
costal spine; third vein with one setule at base. 

Length, 9.5 to 10.5 mm. 

Female. —Unknown. 
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Type .—In the Illinois State Natural History Survey Museum, 
Urbana, Ill. 

Described from two specimens received from Dr. T. H. Frison, 
collected at Brownsville, Tex., November 29 and December 1,1910, no 
collector’s label. 

This species might be mistaken for intermedia without examining 
the genitalia, but may be distinguished by the longer second antennal 
joint, yellow calypters, stouter and shorter legs, and denser pollen 
on fourth abdominal segment. 

(24) WINTHEMXA INTERMEDIA, new aperies 

Plate 1, Figure 4 

Face and front gray pollinose; sides of abdomen broadly reddish; 
thoracic stripes widely separated and distinct; male often with a 
partial secondary row of frontals outside of the main rows below. 

Male .—Front (before ocelli) 0.196 of the head width (average of 
five: 0.18; 0.19; 0.2; 0.18; 0.23); parafrontals clothed with fine black 
hairs; median stripe blackish, narrowed behind but distinctly wider 
than one parafrontal before triangle; ocellars present, the triangle 
thickly covered with erect black hairs; inner verticals moderately 
strong, outer ones about equal the postocellars in size; no orbitals; 
uppermost frontals reduced in size and stopping before triangle, the 
rows divergent below and extending to base of third antennal joint; 
sides of face silvery, moderately haired on inner margins; antennae 
black, base of third joint obscurely reddish, hardly twice the length of 
second; arista longer than antennae, slender to base, penultimate 
joint as broad as long; cheeks gray pollinose on red ground color, 
thickly covered with fine short black hairs, about one-seventh the eye 
height; palpi yellow more or less infuscated basally, beset with 
numerous black hairs to tip; beard wholly pale or whitish. 

Thorax black, gray pollinose; mesonotum with four widely sepa¬ 
rated and very distinct black stripes in front and five behind the 
suture; scutellum red, sprinkled with whitish-gray pollen; calypters 
opaque, white. 

Abdomen black, the sides and apex reddish; last three segments 
largely covered with changeable grayish-white pollen, which on base 
of fourth segment is interrupted by four reflecting spots that change 
from light to dark in opposite angles; a narrow median stripe ap¬ 
parent, widening to a roundish spot near base of second segment; first 
segment without median marginal bristles; second with or without 
one pair; third with a row of about 12, stout; fourth entirely covered 
with erect bristly hairs and bearing irregular rows of rather weak 
bristles near apex; hairs on intermediate segments depressed; venter 
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with defined patches of dense hairs on third and fourth segments, 
cmniw on latter; genital segments yellow; inner forceps blackish, in 
posterior view narrower than usual, tapering from base to an acute 
apex, feebly keeled on basal half behind; outer forceps yellow, nearly 
equal the length of inner ones and also narrower than usual, tips 
truncate with the anterior corner bearing a minute hook; fifth sternite 
deeply incised, the lobes yellow bearing long black hairs on the inner 
margin. 

Legs black, long, and slender; mid tibiae with one large bristle on 
outer front side near middle; hind tibiae evenly ciliate; front claws 
and pulvilli as long as last two tarsal joints, the hind ones somewhat 
shorter. 

Wings tinged with yellow at base and on costal margin; venation 
as usual; third vein with one to three hairs at base; no costal spine. 

Female. —Front at vertex 0.282 of the head width (average of 
five: 0.28; 0.29; 0.27; 0.29; 0.28); uppermost one or two frontals 
rather stout, reclinate; verticals and orbitals two pairs; third anten¬ 
nal joint moderately broad, about two and one-fourth times the 
length of second; palpi noticeably thickened apically; thorax with 
denser and paler pollen than in male; second abdominal segment 
bearing a stout pair of median marginals, the fourth with a subdiscal 
and a marginal row of strong bristles; hind tibiae ciliate with one or 
two longer bristles in the row near middle; claws and pulvilli short. 

Length. 8 to 11 mm. 

Type. —Male, U.S.N.M. No. 43348, from College Station, Tex. 

Described from 39 specimens. In the United States National Mu¬ 
seum 9 males as follows: 1, Melrose Highlands, Mass., September 13, 
1914 (C. H. T. Townsend); 1, Cabin John, Md., July 26,1916 (R. M. 
Fouts); 1, Campinas, Brazil, March, 1924 (F. X. Williams) ; 1, La 
Providencia, Obispo, Guatemala (J. M. Aldrich); 1, Higuito, San 
Mateo, Costa Rica (Pablo Schild); 1, Taboga Island, Panama (A. 
Busck); 3, Posorja, Ecuador (F. Campos), collection J. M. Aldrich. 
In the American Museum of Natural History: 9 males from Chapada, 
Brazil (H. H. Smith); 1 from Barro Colorado Island, Canal Zone 
(C. H. Curran). In my collection: 6 males and 14 females from 
College Station, Tex., April-October, 1919-1930 (H. J. Reinhard). 

(25) WINTHEMIA TRICOLOR Tan der Wnlp 
Puts 1, Fionas 5 

Bxorista tricolor tan deb Wulp, Biologia Dipt., vol. 2, p. 67, pi. 3, flg. 9, 1890. 

A robust species with the hind tibiae thickly and evenly ciliated; 
abdominal segments 2 and 3 shining on posterior half, the sides 
conspicuously reddish in male only, which has rather small but 
sharply defined patches of dense hairs on venter of third and fourth 
tergites; daws and pulvilli greatly elongated in male, not in female. 
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Male .—Front (vertex) 0.24 of the head width (average of four : 
0.24; 0.24; 0.23; 0.25), not much wider at base of antennae; para- 
frontals rather densely short-haired, covered with gray pollen, which 
becomes thinner above showing a black color near the vertex; median 
stripe reddish brown, hardly at all narrowed behind, where it is 
deeply cleft by the triangle, which is thinly pollinose; verticals two 
pairs, rather short; no orbitals; ocellars distinct but not very large; 
frontal bristles directed inward stopping before triangle, the lower¬ 
most ones at or a little below base of second antennal joint; face 
gray pollinose, the sides bearing about a dozen slender hairs along 
the inner margins; vibrissae on oral margin with three or four coarse 
bristles on the ridges above; palpi yellow; antennae reddish, third 
joint darker, broad to tip and from three to four times the length of 
second; arista longer than antennae, thickened on proximal third, 
penultimate joint slightly longer than broad; cheeks red in ground 
color, gray pollinose, thickly clothed with short black hairs, about 
one-eighth the eye height; eye long and narrower than usual in lat¬ 
eral aspect, by micrometer the profile width 12 and the length 31 
units; beard bushy, white. 

Thorax cinereous pollinose, marked with four widely separated 
black stripes in front of suture and five behind; scutellum red, uni¬ 
formly gray pollinose except at base, the decussate apical bristles 
larger than usual, hairs on disk short; calypters white tinged with 
yellow. 

Abdomen without median marginals on segments 1 and 2; third 
with a marginal row of 10 to 12, large; fourth covered with erect 
bristly hairs at base becoming longer and stronger toward apex; in 
some lights the dark color of the intermediate segments extends for¬ 
ward on either side of the median line so that the pollen bands appear 
narrower above; pollinose band on base of fourth segment showing 
reflecting spots which change from light to dark as the angle 
changes, the apex red; genitalia larger than usual; outer forceps 
yellow, broad with blunt tips and bearing a few pale hairs on outer 
side; inner forceps blackish, a little longer than outer ones, in profile 
strongly bowed and rather thick to middle, feebly keeled on narrow 
base behind and hardly at all tapering to the divided apex. 

Legs black; mid tibiae with one large bristle on the outer front 
side near middle. 

Wings grayish hyaline; fourth vein with a sudden oblique bend, 
concave shortly beyond thence straight to costa ending well before 
wing tip; third vein with one or two hairs at base; costal spine 
minute. 

Female .—Front at vertex 0.275 of the head width (average of 
four: 0.28; 0.27; 0.29; 0.26); thorax densely cinereous pollinose; up¬ 
permost two or three frontals reclinate, and the usual two pairs of 
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■orbitals present; sides of abdomen black and the apex red, second 
segment bearing one pair of stout median marginal bristles; other¬ 
wise similar to male. 

Length, 9.5 to 13 mm. 

Type .—In the British Museum of Natural History. 

Redescribed from 15 males and 10 females in the United States 
National Museum, all collected at Summit, Canal Zone (J. Zetek), 
and labeled “ex Arsenwra erythrinae Fabr.” One female from 
Higuito, San Mateo, Costa Rica (Pablo Sehild), is apparently the 
same. In the American Museum of Natural History there are 24 
specimens, including both sexes, from, Chapada, Brazil (H. H. 
Smith). The males of this series have the outer genital forceps 
broader at the apex and somewhat longer but there appear to be 
no other tangible characters differing from the remainder of the 
material examined. 

(28) WINTHEMIA XANTHOCEKA Wiedemann 

PiAia.l, Figure 6 

Taohina xanthooera Wiedemann, Auss. ZweifL, vol. 2, p. 329,1830. 

Masipoda xanthooera Wiedemann, Brauer and Bergenstamm, Denk. Wien. 

Akad. WIss., vol. 56, p. 168,1880; voL 58, p. 402, 1891; vol. 60, p. 123,1893. 
Exorista oehraaea van deb Wrap, Biologia Dipt., vol. 2, p. 68, 1890. 

Exorista rubrioomis van deb Wrap, Biologia Dipt., voL 2, p. 66,1890. 

Exorista sororovta van deb Wrap, Biologia Dipt, vol. 2, p. 68,1890. 

WMhemia xanthooera Wiedemann, Aldrich, Proc. U. S. Nat. Mus., vol. 72, 
p. 14, 1927. 

Orbital bristles present in both sexes, claws and pulvilli minute; 
ocellars often poorly developed and sometimes wanting; apical joint 
of fore tarsi in female somewhat swollen but not noticeably elongated. 

Male .—Front broader than usual with the sides almost parallel, at 
vertex 0.306 of the head width (average of three; 0.29; 0.32; 0.31); 
median stripe reddish brown, broad to triangle and occupying one- 
third of the frontal width; parafrontals gray pollinose, very sparsely 
haired from vertex downward; frontal bristles about 8 in number, 
extending below the middle of second antennal joint, uppermost two 
or three bristles stout and redinate; inner verticals strong, nearly 
erect, the outer ones about two-thirds as long; face silvery, the sides 
narrow, bearing only a few slender hairs on the inner margin; 
vibrissae situated on level with oral margin; palpi yellow, bearing 
numerous short black bristly hairs; antennae almost reaching oral 
margin, basal joints blackish, third largely red, about three times the 
length of second; arista distinctly longer than antennae, hardly at 
all thickened toward base, color red to middle and darker beyond, 
penultimate joint very short; cheeks red in ground color, gray polli¬ 
nose and covered with moderately long black hairs, about one-seventh 
the eye height; posterior surface of head thickly pale-haired. 
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Thorax black, covered with, dense gray pollen tinged with brown, 
on mesonotum; the latter marked with five black stripes, the median 
one narrow and disappearing in front, the outer two pairs not 
interrupted at suture and separated on entire length by narrower 
pollen stripes; scutellum reddish at tip, thickly gray pollinose except 
on basal margin; calypters opaque, white, the rims faintly yellow. 

Abdomen black in ground color, segments 2 and 3 covered on basal 
half or more with dense pale yellowish-gray pollen obscuring the 
red color on sides, anal segment red on apical half the remainder 
densely pollinose; the pollen bands on these segments interrupted, 
by a narrow dark median stripe; no median marginal bristles on 
basal segment; second usually without but sometimes a pair present; 
third with a marginal row of about 10, stout; fourth bearing a mar¬ 
ginal and a discal row with only sparse hairs in front and behind 
the latter; venter of third segment with defined patches of matted 
long black hairs, none on fourth; inner genital forceps of moderate 
length, rather broad at base, narrowed more rapidly beyond middle 
to the apex; outer forceps about two-thirds as long, with broad 
evenly rounded tips, yellow. 

Legs black; hind tibiae ciliate with one slightly longer bristle in 
the row; mid tibiae with one large median anterior bristle; daws and 
pulvilli very short. 

Wings distinctly brown to the third longitudinal vein, the color 
fading out entirely near the hind border except a tinge along the 
apical cross vein; first posterior cell open well before wing tip; no 
costal spine; third vein bearing one or two setules at base. 

Female .—Front hardly as wide as in male, at the vertex 0.29 of the 
head width (average of four: 0.29; 0.28; 0.28; 0.81); antennae wholly' 
reddish; last joint of front tarsi swollen but not much elongate; 
second abdominal segment with one pair of median marginals; 
otherwise very similar to male. 

Length, 7 to 9 mm. 

Type .—In Vienna Natural History Museum. 

Redescribed from 3 male and 12 female specimens from Mexico,. 
Central America, and South America. In the National Museum 
10 specimens as follows: 1 male and 1 female from British Guinea, 
the former labeled “sec type Exorista sororcvla, J. M. Aldrich,” the 
latter “sec type Tachina, xanthocera , J. M. Aldrich ”; 2 females, San 
Rafael, Peru (C. H. T. Townsend); 2 females, San Diego, Peru, 
one labeled “sec type Exorista rubneorms , J. M. Aldrich”; 3 fe¬ 
males, Itaquaquecetuba, Sa;o Paulo, Brazil (C. H. Townsend); 1 
female, La Providencia, Obispo, Guatemala (C. M. Rouillard); 1 fe¬ 
male, Trinidad Rio, Panama (A. Busck). In the American Museum 
of Natural History: 1 male and 2 females, Chapada, Brazil (H. H~ 
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Smith); 1 male and 1 female, Barro Colorado Island, and Corozal, 
Canal Zone (C. H. Curran). 

(27) WINTHEMIA BICOLOB, new species 

Female .—Front at vertex 0.265 of the head width in the one 
specimen, widening gradually downward; parafrontals gray polli- 
nose tinged with yellow, beset with scattered fine black hairs; me¬ 
dian stripe brownish black, narrowed toward triangle; verticals two 
pairs; ocellars rather small; orbitals present; frontals about eight 
in number, the uppermost three in each row large and reclinate, 
lower ones at or a little below apex of second antennal joint; face 
very flat, silvery, the sides greatly narrowed or almost linear below, 
bearing a few black hairs to about the level with tip of antennae; 
vibrissae large, on oral margin; antennae black, third joint four 
times the length of second; arista long, slender, with short basal 
joints; cheeks gray pollinose, sparsely hairy, about one-eighth the 
eye height; palpi thickened and yellow apically more or less infus- 
cated on basal half. 

Thorax black, covered with gray pollen which is thinner and 
tinged with yellow on mesonotum; the latter marked with five 
black stripes, the narrower median one distinct before the suture in 
most angles; seutellum broadly reddish; calypters white with yellow 
margins. 

Abdomen largely reddish; last three segments with thin yellow¬ 
ish pollen on basal half or more; first segment without median mar¬ 
ginals; second with a stout pair; a marginal row on third and 
fourth besides a discs! row on the latter; hairs on intermediate seg¬ 
ments depressed. 

Legs rather slender; femora except at apex reddish yellow; apical 
joint of front tarsi moderately dilated but shorter than the two pre¬ 
ceding joints; mid tibiae with one large bristle on outer front side 
near middle; hind tibiae with a row of short bristles including one 
longer on outer posterior side; daws and pulvilli short. 

Wings somewhat infuscated especially at base and next to the 
costa; venation as usual; fourth vein with a rectangular bend,.con¬ 
cave beyond to. costa; first posterior cell open well before apex of 
wing; third vein with two hairs at base; costal spine not developed. 

Length, 9 mm. 

Male. —Unknown. 

Type.—Female, U.S.N.M. No. 43349. 

. Described from a specimen collected at Itaquaquecetuba, Sao 
Paulo, Brazil, June 22, by C. H. T. Townsend. 

The species is elosely related to pinguis but differs in having the 
femora and abdomen largely yellow, the apical joint of the fore 
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tarsi smaller, and the parafacials narrower. There are other minor 
differences. The type specimen in the United States National 
Museum was determined Hemma&ipoda pinguis by Dr. C. H. T. 
Townsend. 

(28) WXNTHEUU. A NA MR Hacvurt 

Plate 1, Figure 7 

Miorotrichodes analis Mackjuabt, Dipt. Exot., suppL 1, pp. 288-289, 1846.— 
Beaueb, Sitzungber. Kais. Mas., voL 106, p. 367,1897. 

Very similar to pinguis, but with the front distinctly broader and 
with a partial secondary row of frontals outside the main rows 
below. 

Male. —Front at vertex 0.323 of the head width in the one speci¬ 
men. The abdominal cross bands broad as in pinguis and in dorsal 
view occupying about one-half the length of the segments. Venter 
with sharply defined patches of dense hairs on third and fourth 
segments. Outer genital forceps yellow, triangular, about two-thirds 
as long as inner ones, the tips evenly rounded or blunt; boner forceps 
brownish, united except near apex, keeled behind and tapering uni¬ 
formly from base outward. 

length, 10 mm. 

Type. —In collection of J. E. Collin, Newmarket, England. 

Bedescribed from a single male specimen in the United States 
National Museum from Burrenabaque, Beni, Bolivia (Wm. M. Mann, 
Mulford Exploration). This specimen was compared with the type 
in 1929 by Dr. J. M. Aldrich. The National Museum contains a 
second male specimen labeled Catamarca, Argentina, 1927 (Kisliuk 
777), which has the same wide front including the partial secondary 
row of frontal bristles, but the calypters are largely white and the 
pollen on the abdomen is not disposed in defined cross bands. It is 
doubtfully included here. 

(29) WINTHEMIA SEXUALIS Curran 

Winthemia sexualis C urban, Amor. Mus. Nov. No. 260, p. 7,1927; Dipt. Porte 
Rico, p. 109, 1928. 

The uppermost froutal bristles stronger than usual, reclinate, 
situated about in line with anterior ocellus; venter of third abdomi¬ 
nal segment with defined patches of dense hairs, none on fourth; 
hind tibiae sparsely ciliate with one longer bristle in the row near 
middle. Female sex unknown. 

Male. —Front 0.212 of the head width in the one specimen, dis-. 
tinctly narrowed before triangle, thence widening rapidly to base of 
antennae; parafrontals grayish-yellow pollinose to vertex, bearing 
a few scattered hairs outside of the frontal rows; median stripe 
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brownish black, exceeding the parafrontal width except at anten- 
nae; frontal bristles about 10 in number, extending slightly below 
base of third antennal joint; ocellars well developed; no orbitals; 
verticals two pairs, strong; face gray pollinose, the sides grayish 
yellow, narrow, bearing a median row of 6 to 8 short fine hairs, 
inconspicuous; antennae black, third joint wider than parafacial, 
two and one-half times as long as second; arista long, thickened on 
basal fourth, with a short penultimate joint; palpi reddish yellow; 
vibrissae situated on level with front edge of mouth; cheeks thinly 
gray pollinose, black-haired, in profile about one-ninth the eye 
height; back of head clothed with moderately dense pale gray or 
whitish hairs. 

Thorax black, gray pollinose, with four broad very distinct stripes 
separated on entire length by pollen bands, the median one widest; 
scutellum obscurely reddish on apical half, dusted with changeable 
gray pollen; calypters opaque, white. 

Abdomen black in ground color, the sides obscurely tinged with 
red, apical half of anal segment bright reddish yellow; intermediate 
segments gray pollinose on basal half or more, the pollen becoming 
thinner posteriorly with the apices shining in certain views but 
apparently subpollinose to the hind margin on each; fourth segment 
with denser gray pollen confined to the basal third above, without 
any reflecting spots on either side of the median vitta which extends 
forward interrupting the pollen on segments 3 and 2; hairs rather 
sparse, depressed except on fourth segment; no median marginal 
bristles on first segment; second with one pair, strong; third with a 
marginal row of 8 or 10, large; fourth bearing a subdiscal and a 
marginal row of smaller bristles; genital segments yellow, small and 
retracted; genitalia not in position to examine. 

Legs moderately stout, black tinged with red; claws and pulvilli 
elongate; mid tibiae with one stout anterior median bristle. 

Wings grayish hyaline but with an apparent brownish tinge all 
over; rather narrow at base and much longer than the abdomen; 
fourth vein with a sudden oblique bend, only slightly concave beyond 
reaching costa well before exact wing tip; third vein with two hairs 
at base; costal spine very minu te. 

Length, 7 mm. 

Type. —Male, in the American Museum of Natural History, from 
Porto Rico. 

Redescribed from a male specimen (paratype) collected at Ad- 
juntos, Porto Rico, June 8-13,1915 (Lutz and Mutchler), received 
from a H. Curran, to whom it is returned. 

TtteMna degam , also described from Cuba (female only), may 
prove to be the opposite sex of the present species. I leave the ques- 
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tion open; it seems impossible to decide except by additional material 
from the type locality. 

(SO) W7NTHEMIA PINGUIS Fabridm 

Plate 1, FratJBB3 8 and 9 

Mvtoa pmgute Fabbioius, Syst. ADtl., p. SOB, 1805. 

Taohina pyrrhopyga Wiedemann, Auss. Zweifl., vol. 2, p. 319, 1830. 

Eavrista rufllatera Bondani, Nnovi Ann. Sci. Nat. Bologna, p. 9,1850.— Giguo- 
tos, Ditt. del Mess., ser. 2, pt. 3, p. 37,1893. 

Cha&tolyga erythropyga Bigot, Annales, p. 257,1888.— Bratob, Sitzungsber. Kals. 

Mus., vol. 106, p. 348,1897.— Gowdy, Cat. Ins. Jamaica, p. 83,1927. 
Masipoda geminata B&atjeb and Bebgenstamm, Zweifl. Kais. Mus., vol. 4, p. 162, 
1889; vol. 5, pp. 402, 430,1890; vol. 6, p. 123,1891.— van deb Wuijp, Biologla 
Dipt., voL 2, p. 211,1890.— Aldbioh, Ann. Ent. Sac. Amer., vol. 18, p. 128, 
1925, refers to Winthemia. 

Exorista latimana van deb Wolf, Biologla Dipt., vol. 2, p. 67, pi. 3, flg. 10,1890. 
Exorista consobrina van deb Wrap, Biologia Dipt., vol. 2, p. 68,1890. 
Eemimastpoda brasiliensis Townsend, Eevista Museu Paulista, vol. 15, p. 267, 
1928. 

Male. —Front (before ocelli) 0.225 of the head width (average of 
four: 0.2; 0.26; 0.19; 0.25); parafrontals yellow pollinose, narrow 
above widening rapidly downward, beset with short hairs which are 
thicker near vertex; median stripe brownish red, hardly at all nar¬ 
rowed behind and exceeding the width of one parafrontal at tri¬ 
angle; verticals two pairs; orbitals none; ocellar bristles present 
though sometimes minute; frontal bristles 10 to 14 in number 
descending to base of third antennal joint, the uppermost reclinate, 
stouter than the preceding ones but not very long; face densely gray 
pollinose, the sides silvery, narrow, and sparsely to moderately black¬ 
haired; vibrissae strong, situated on level with oral margin; antennae 
almost as long as face, black, third joint about three times the length 
of second; arista unusually long and slender to base, penultimate 
joint very short; cheeks about one-sixth the eye height, gray pol¬ 
linose and thickly covered with short black hairs; palpi yellow more 
or less infuscated basally, beset with numerous black hairs. 

Thorax black with gray pollen; mesonotum marked with four 
subshining black stripes, which are coalescent behind the suture and 
narrowly separated in front appearing as two broad black bands to 
the naked eye; scutellum reddish at tip, gray pollinose; calypters 
opaque, white with a tawny tinge. 

Abdomen black in ground color, the tides and apex obscurely red¬ 
dish; segments 2 to 4 with very distinct grayish pollen bands, 
which include the basal half or more, the remainder s h ining, along 
the median line the pollen is interrupted by an indistinct stripe; first 
segment without median marginals; second usually without but 
66585—31-4 
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sometimes a pair present; third bearing a marginal row of 12 to 14, 
large; fourth covered with erect hairs in front, bearing numerous 
bristles on sides near apex besides a marginal row; venter with 
sharply defined patches of matted glossy-black hairs; genitalia small, 
retracted; the united inner forceps keeled behind tapering from base 
to apex, which is shallowly notched; outer forceps yellow, about two- 
thirds as long as inner ones, not much narrowed before the evenly 
rounded tips, outer side bearing fine pale hairs. 

Legs black; mid tibiae with one large median anterior bristle; hind 
tibiae ciliate; claws and pulvilli longer than last tarsal joint. 

Wings distinctly brown on anterior margin, this color extending 
rather faintly backward into the first posterior and discal cells, paler 
behind; fourth vein with an oblique bend ending in costa well before 
apex of wing; costal spine minute; third vein bearing two or three 
hairs at base. 

Female. —Front 0.29 of the head width (average of five: 0.3; 0.29; 
0.27; 0.3; 0.29); ocellars strong; two pairs of verticals and orbitals, 
large; two uppermost frontals stout and redinate; daws and pulvilli 
minute, apical joint of fore tarsi conspicuously swollen and approxi¬ 
mating the combined length of three preceding joints; hind tibiae 
with one longer bristle in the outer posterior row; abdomen usually 
more reddish on sides than in male, second segment with one pair of 
large median marginals, fourth with a marginal and a subdiscal row. 

Length, 7 to 11 mm. 

Type. —In the Zoological Museum, Copenhagen, Denmark. 

Redescribed from numerous specimens of both sexes in the United 
States National Museum, including 2 males labeled “ cotypes Exari&ta 
latmana van der Wulp ”; 1 female paratype Hemwna&vpoda brasi- 
liensis Townsend; 2 males and 1 female determined Masipoda gemi¬ 
nate, by Brauer and Bergenstamm; 1 male labeled “ Masipoda 
geminata comp, type, J. M. Aldrich”; and 1 male labeled “type 
Tachina pyrrhopyga Wiedemann,” received for study from the 
Vienna Museum. Distribution records: Teapa, Tabasco, Mexico (H. 
H. Smith); Sao Paulo, Brazil (C. H. T. Townsend); San Mateo, 
Costa Rica (Pablo Schild) ; Posorja, Ecuador (F. Campos); Quiri- 
gua, Guatemala (J. M. Aldrich); Ancon, Canal Zone (C. T. Greene); 
Las Cascadas, Canal Zone (A. H. Jennings); Campinas, Brazil (F. 
X. Williams); R. Charape and Yahuarmayo, Peru (C. H. T. Town¬ 
send) ; Coban, Alta Vera Paz, Guatemala (J. M. Aldrich); La Provi- 
dencia, Obispo, Guatemala (C. M. Rouillard, J. M. Aldrich); Maya- 
guez, Porto Rico (R. H. Van Zwalenburg); Rurrenabaque, Beni, 
Bolivia (Wm. M. Mann, Mulfprd Exploration); Catamarea, Argen¬ 
tina (Kisliuk); Taboga Island and Alhajuelo, Panama (A. Busck); 
and Barro Colorado Island, Canal Zone (C. T. Greene). 
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<tl) wthWwitMTA SIGNATA, new ipedM 
Plate 1, Fktobb 10 

Intermediate joints of the front tarsi transversely broadened in 
male; thoracic stripes fused appearing as two solid black bands to 
the naked eye; abdomen shining black with defined pollinose cross 
bands on basal half of segments 2 to 4. 

Male .—Front 0.245 of the head width (average of four); para- 
frontals gray pollinose, widening rapidly downward; median stripe 
brownish black, wider than one parafrontal at the triangle; verticals 
two pairs; no orbitals; ocellars present, proclinate; frontals de¬ 
scending to base of third antennal joint, not much reduced above, 
the uppermost two or three pairs reclinate; antennae black, third 
joint hardly exceeding twice the length of second; arista rather long, 
only slightly thickened on basal fourth, penultimate joint short; face 
silvery pollinose, the sides with a few hairs extending downward to 
the cheeks; the latter faintly pruinose, covered with black hairs, 
about one-eighth the eye height; vibrissae situated on level with 
oral margin; palpi black. 

Thorax black, pleura lightly dusted with gray pollen shining in 
certain angles; inesonotuin with a median and two broader lateral 
pollinose stripes; scutellum black the apex obscurely reddish, 
Covered with bluish-gray pollen except near base; with the usual 
three lateral bristles, besides one discal and a small decussate up¬ 
turned apical pair; calypters white tinged faintly with yellow. 

Abdomen black in ground color, the sides and apical half of fourth 
segment reddish; basal third to half of segments 2 to 4 with dense 
gray pollen bands, the remainder of the intermediate segments shin¬ 
ing black; first segment without median marginals; second usually 
with one pair (absent in one specimen); third with a marginal row 
of about 10; fourth with a discal row and several irregular rows of 
smaller bristles before apex, destitute of hairs on basal margin above; 
venter with large roundish defined patches of matted glossy-black 
hairs on third segment, with similar but smaller patches on the 
fourth segment; hairs on dorsum of intermediate segments depressed. 

Legs black, the intermediate joints of the front tarsi strikingly 
flattened, about twice as broad as long; mid tibiae with one stout 
bristle on outer front side near middle; hind tibiae ciliate; claws and 
pulvilli elongate. 

Wings subhyaline, brownish at base and along costal border; 
fourth vein arcuate beyond bend reaching costa well before apex of 
wing; third vein with one or two small bristles at base; costal spine 
small and inconspicuous. 

Length, 8.5 to 10 mm. 
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Female. —Unknown. 

Type .—Male, U.S.N.M. No. 48350, from Lima, Peru. 

Described from 6 specimens. Four in the United States National 
Museum from Lima, Peru, December 27,1912, and January 11,1913 
(C. H. T. Townsend). Two in the American Museum of Natural 
History, 1 from Fort Randolph, Canal Zone (C. H. Curran), and 1 
from Ghapada, Brazil (H. H. Smith). 

In the development of the fore tarsi the species approaches W. 
okefenokeensis rather closely but can be separated very readily by 
the characters mentioned in the key. I have been unable to associate 
the female sex in the material examined. 

(12) WINTHEMIA OKEFENOKEENSIS Smith 

Wiitthemia okefenokeensis Smith, Proe. But. Soc. Washington, voL 18, p. 96, 
1916 .—Cubban, Dipt Porto Rico, p. 108,1928. 

Okea okefenokeensis Smith, Townsend, Ins. Insc. Menst, voL 4, p. 74,1916. 

The intermediate joints of the front tarsi strikingly flattened and 
obliquely expanded in the male, ordinary in the female; thoracic 
stripes separated on entire length by pollinose bands of nearly equal 
width; abdominal segments 2 and 3 gray pollinose or subpollinose 
to the hind margins. 

Male .—Front (before ocelli) 0.192 of the head width (average of 
five: 0.18; 0.19; 02; 02; 0.19); parafrentals gray pollinose to vertex, 
moderately haired outside of frontal rows; median stripe not much 
narrowed behind, at antennae about as wide as one parafrontal; 
inner verticals moderately developed, the outer ones about three- 
fourths as long; orbitals none; ocellars rather short but usually quite 
distinct (absent in one specimen); frontals 10 to 14 in number, ex¬ 
tending to level with base of third antennal joint, the upper bristles 
stopping at apex of triangle not much reduced in size, erect or 
slightly reclinate; face gray pollinose, the sides more silvery and 
sparsely haired to near lower extremity; antennae fully three-fourths 
the length of face, black, the apex of second and base of third joint 
reddish, the latter one and one-half times the length of second; 
arista reddish, hardly exceeding the length of antennae, slender 
beyond proximal third, basal joints short; palpi yellow, more or less 
infuscated basally and thickly black-haired; cheeks gray pollinose 
on red ground color, about one-seventh the eye height; beard white. 

Thorax black, gray pollinose; mesonotum marked with four broad 
black stripes, outer ones not interrupted at suture; seutellum red on 
apical half or more, dusted with uniform gray or whitish pollen; 
calypters white. 

Abdomen with the sides of the three basal segments and the fourth 
wholly reddish yellow; the gray pollen on. the anal segment Har¬ 
rowing from the sides toward the middle .above; segments 1 and 
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2 without any median marginal bristles; third bearing a mar¬ 
ginal row of about 10; fourth with a row of smaller bristles near 
apex and covered in front with erect bristly hairs; venter of third 
and fourth segments bearing sharply limited patches of dense long 
black hairs, usually small on the latter; genital segments yellow, 
small and retracted; inner forceps united and keeled behind, tapering 
gradually from base to apex, which is slightly bowed forward; 
outer forceps yellow, hardly two-thirds as long as inner ones, the 
tips blunt or broadly rounded. 

Legs black; mid tibiae with one stout anterior bristle near middle; 
hind tibiae ciliate; claws and pulvilli exceeding the length of last 
tarsal joint. 

Wings grayish hyaline; first posterior cell open well before wing 
tip; third vein with one or two hairs at base; costal spine minute. 

Female .—Front at vertex 0.276 of the head width (average of 
three: 0.28; 0.27; 0.28), not much wider at base of antennae; the usual 
two pairs of orbitals present; median stripe uniform in width to 
triangle and occupying one-third of the frontal width; apical joint 
of fore tarsi somewhat swollen but not much longer than usual; hind 
tibiae subciliate with one longer bristle near middle; claws and pul¬ 
villi short; abdomen usually showing less red on sides than in male, 
second segment bearing one pair of median marginals, fourth with 
a discai and a marginal row. 

Length, 6 to 9 mm. 

Type. —Male, U.S.N.M. No. 20054, from Billys Island, Okefenokee 
Swamp, Ga. 

Redescribed from 10 males (including type) and 3 females in the 
United States National Museum as follows: 8 males and 1 female, 
labeled “EE A Cuba 8129 1 male and 1 female, Habana, Cuba 

(Baker), collection of J. M. Aldrich; 1 male, Billys Island, Okefe¬ 
nokee Swamp, Ga., June, 1912 (J. Chester Bradley); 1 female, 
Spring Creek, Decatur County, Ga., July 16-29, 1912, without col¬ 
lector’s label. One female, more robust than the remainder of the 
series, from Miami, Fla., November 3 (C. H. T. Townsend), is 
apparently the same. 

UNRECOGNIZED SPECIES OP WXNTHEMIA 5 

The types of all the following species, except Walker’s and Bigot’s, 
are apparently lost, and the original descriptions are too inadequate 
to recognize the forms: 

Exorista leucaniae Ktkkvatbxck, OHo Agr. Rep. for 1860, p. 757, 1861. Ohio; 
reared from Leucania unipuncta. 

Exorista ostensaohenH Kiekpatrick, Ohio Agr. Rep. for 1860, p. 757, 1861, 
Ohio; reared from Levomia unipuneta. 

* Winthemia obsatra CoquiUett, Revis. Tachin., p. 124, 1897, equals EupogoiUk 
(Aldrich, Proc. Ent. Soc. Washington, vol. 80, p. 44, 1928). 
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genomeiopia militaris Walsh, Trans. Illinois State Agr. Soe., vol, 4, pp. 367-8 r 
1861. Illinois; reared from army worm. 

Tachina picea Walker, Ins. Saund., p. 293, 1862. Described from Colombia, 
South America. The type, a male, is in the British Museum tinder the 
name Chaetolyga. The following notes were taken from the type by Dr. 
J. M. Aldrich in 1929: “A large Wmthemia male, not in best condition. 
Antennae rather long, second joint wholly red^ third brown on upper and 
apical part Above vibrissae the small bristles form something of a tuft 
Cheek one-eighth to one-tenth of eye height; palpi wholly yellow. Mid 
tibia with one bristle; hind tibia ciliate. Sternopleural, 1, 1. Front tarsi 
normal with claws and pulvilli not greatly enlarged. A very marked 
sexual patch on third segment extending on fourth, with dense brown 
brush on both. No median marginals on second segment; third with row 
of 12; fourth segment with numerous bristles on sides and apical half. 
Calypters white. Third vein with two hairs. Oceilars small; frontals 
to base of third antennal joint Length 12.5 mm.” It does not seem to be 
identical with any other species discussed in this paper and appears to 
be a distinct form of which I have seen no specimens. 

Tachim suhpicea Walker, Ins. Saund., p. 297, 1852. Described from Brazil. 
Type in the British Museum as Chaetolyga k The latter was also examined 
by Dr. J. M. Aldrich, whose notes indicate that this form Is a synonym of 
the preceding species. 

Tachina elegam Bigot, in Sagra’s Cuba, vol. 7, p. 810, 1857. Described from 
Cuba; tbe type, a female, is in the collection of J. E. Collin, Newmarket, 
England. Dr. J. M. Aldrich has also examined this type and states that 
14 the type has no parafacial hairs, but is not in best condition. Fourth 
abdominal segment red; last joint of front tarsi enlarged, nearly as long 
as three preceding ones; sternopleurals two; hind tibiae densely ciliated; 
mid tibiae with one bristle on outer front side near middle.” This may 
prove to he an earlier name for Winthemia seamalh Curran, also described 
(male only) from Cnba. 

Bxorista infesta Wuxistcwst. Illinois Ent. Rep., p. 65, 1885. Illinois; reared 
from Laphygma frugiperda . 

Bxorista platysatndae Towxsend, Trans. Amer. Ent. Soc., vol. 19, p. 288, 1892. 
Described from a single female specimen reared from Platysamta cecropia, 
Ithaca, N. Y. According to the original description the type has only 
one prodinate orbital bristle. In the material examined, I have not seen 
any species in agreement with this character. 


EXPLANATION OF PLATE 1 
(Drawings by Charles T. Greene) 

Figures 1-8. Rear and lateral view of male genital forceps, all enlarged: 

1, Winthemia montana. new species; 2, W. mfata, new species; 
3, W. singular^, new species; 4, W. intermedia, new species; 5, 
W. tricolor van der Wulp; 6, "W. cownthocera Wiedemann; 7, W. 
analis Macquart; 8, W. pinguid Fabricius. 

9. Winthemia pinguid Fabricius, front tarsus of female. 

10, Winthemia signata , new species, front tarsus of male. 





SOME TERTIARY MOLLUSKS FROM SOUTHERN 
FLORIDA 1 


By W. 0. Mansfield 
United States Geological Survey 


INTBODtrOnON 

The interesting molloscan fanna upon which this paper is based 
was received from Herman Gunter, State geologist of Florida, who 
kindly gave me permission to study it. The author expresses his 
sincere thanks to Mr. Gunter for the opportunity to study this fauna 
and to Mr. G. M Ponton, assistant geologist of the Florida Geo¬ 
logical Survey, for furnishing J. H. 0. Marten’s description of the 
locality and section, and to officials of the United States National 
Museum; to Dr. Henry A. Pilsbry, of the Academy of Natural 
Sciences of Philadelphia; and to Mr. Carl Boyer, director of toe 
Wagner Free Institute of Science, Philadlephia, for the opportunity 
to compare specimens with their collections. f* 

The photographs used for illustrations in this paper were made in 
toe laboratory of toe United States Geological Survey by W. 0. 
Hazard, and toe prints were retouched by Miss Frances Wieser, also 
of the Geological Survey. 

The types of toe new species and subspecies and specimens repre¬ 
senting nearly all toe other species are deposited in toe United States 
National Museum, and a named set of specimens representing topo- 
types and other species has been deposited with toe Florida Geo¬ 
logical Survey. 

OCCURRENCE! 

The fossils herein described were obtained from a ditch along the 
Tamiami Trail, 42 miles west of Miami, Fla. (east side of see. 25, F. 
54 S., R. 34 E.), half a mile to one mile west of toe test well of toe 
Miami Oil & Natural Gas Co., and approximately on the line between 
Monroe.and Dade 2 Counties.. The. specimens were collected by J. H. 
C. Martens (1928) and by Herman Gunter and G. M. Ponton (1929). 

1 Published with the permission of the Director of the United States Geological Survey. 

* According to Florida GeoL Suit. Bull. 6, p. 10, Station No. 25,1931, in Dade County. 
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Mr. Martens (then assistant geologist of the Florida Geological 
Survey) was at the locality while the shovel was working, and the 
section described by him, with a slight rearrangement, is as follows: 

Feet 

3. Unconsolidated sand—--- 2 

2. Hard yellow limestone, containing many Chione cancellated .— S 
1. Unconsolidated medium-coarse sand with numerous shells; 
above water- 1 

Mr. Martens observed that only 1 foot of the lower bed was above 
water, but understood that the shovel was taking similar material at 
a depth of 6 feet below water level 

All the species listed in this paper are believed to have come from 
this lowest bed, ranging in a vertical distance from 5 to 12 feet below 
the surface. The following table gives the species collected, with 
their relative occurrence and geologic ranges: 


Bpseies 


Occur¬ 
rence i 


Mio- 


Pliocene 


Recent 


Adeodna sp. (corroded) __.....—...._ 

Bulla sp. of. B. solida Gmelin__.._ 

Myureua sp. cf. M. binodosa Mansfield (fragments). 

Conus adversaria* Conrad__*__ 

Cymatosyrinx lunaia (H. C. Lea)._._ 

OlweUa tamiamignsis, new species_ 

WiveUa juspidea gladegnsis, new subspecies_ 

MargineUa denticulata Conrad_._ 

MargineUa sp. (corroded)___ 

Mifronwrpha gunteri, new species.^_*_.. 

p. (corroded)_....._.__ 



(?) 

x 

X 


(?) 

X 

X 


(?) 


icies. 


t ap. cf. T. pedundus Linnaetis_ 

Cypraea earolinenm floridana, new subi 
Caecum floridanum cf. var. compadum 

Ckseum oovpm S. Smith..--......__ 

Vermdus variant d’Orbigny__ 

Turritefta potolonLt&w species_ 

Turrildla coohei gladeensu, new subspecies... 
Crepidvla fomicata var. qmbaeformis Conrad. 

tfaiica catirena (Linnaeus; Mdrch.. 

Polinices (Neperifa) duplicate (Say)___ 

Tegula (Omphalius) exoleta (Conrad)? (corroded)—I 

Liofto? sp. (young).... 

Fissuridea aUemala Say? (broken)....._ 

Nucdaprodma Say..—.___.__ 

(HycymerisUoydsmUhi floridana, new subspecies..*. 

Area ( Anadara ) lienosa Say___ 

Area (Cuttsarta) sedaris Conrad, grading toward 

, <wp btpna Heilprin...._..._ 

j&r§o Ha (Ptagiarca) eandiia Gmelin, new sub- 

. . . . . 

(hirm dcylpivrQi* Conrad........ 

* attendant; c-eommw; r~rare. 
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a 


Species 


Craseindla dnpliniam Dali_*_ 

Cardita (Carduamera) a rata Conrad_ 

Cardita ( CardUamera ) tamiamibrme^ new species_ 

Venericardia (Ptet&omeris) petplana gladeimis, new 

subspecies__*_i„_ 

VerUrieairda (Pleuromeris) tridentata decemcostata 

OOnrad_ 

Charm sp. cf, C. congregate Conrad_ 

Phaeaides (Here) pensylvanicus (Linnaeus) var_ 

Pha&ricfe* (Pseudomiitka) anod&nta (Say)_ 

Phac&ides-(Cardttucina) irisrdcatus (Conrad).,._ 

Dwaricdla sp. (broken)—.___ 

Diplodonta aodinis (Conrad)__ 

Bomia sp....... 

Cardium ( Trachycardium ) everglade&isis, new spe¬ 
cies___ 

Transennella carolinensis Dali_ 

Macrocallista nimbosa (Solander)__ 

Venus campechiensis Gmelin_ 

Gemma trigona Dali__ 

Parastarte martensi, new species___ 

Tagelus gibbus (Jpenglerj" var,?_1__ 

Donax sp. (fragments)_____ 

Spisula incrassata (Conrad)_ 

Corbula barrattiana Adams var_ 

Cadvlus quadridentatus Dali?___ 



CONDITIONS OF DEPOSITION AND NATURE OF FAUNA ' V 

The matrix adhering to the outside of the shells and inclosed within 
them consists of beachlike, medium coarse, rounded, clear quartz 
grains, indicating a close-shoreline deposit. 

The number of species of gastropods and peleeypods with their 
respective numbers of individuals are fairly well balanced; 25 species 
of gastropods and 30 species of peleeypods are present. 

Some of the shells attained a large size, as OUvetta tamamdsn^ 
new species, Olwella juspidea gladeenm , new subspecies, Cardita 
arata Conrad, Cardita tamdamdensis , new species, and Venericardia 
tridentata decemcostata Conrad. 
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BELATION OP THE FAUNATO A NEAK-BY FAUNA 

A collection of fossils obtained along the Ta mi am i Trail, in Mon¬ 
roe County (sec. 18, T. 54 S., R. 32 E), 9 miles west of Pinecrest 
(Station 1/1179), were referred to the Pliocene.* 

This locality is about 13 miles west of that where the fossils were 
obtained for this paper. The white or light-gray limestone in which 
the fossils at Station 1/1179 were found was thrown out of shallow 
ditches to form the roadbed of the Tamiami Trail and carries many 
individuals of Ostreet , Peetm, Spondylus , and casts of other genera— 
a fauna unlike that found in the sand to the east. It appears quite 
probable that the bed at Station 1/1179 either is represented by the 
3-foot bed in the section 42 miles west of Miami or is a little older 
and that the underlying sand in the section is older than the lime¬ 
stone bed at Station 1/1179. 


SUGGESTED AGE OF THE FAUNA 


The fauna is tentatively placed in the upper Miocene, although 
it may represent a Miocene-Pliocene transition or a Pliocene fauna. 
The relative stratigraphic position of the sand in which the fossils 
occur has not been fully determined with respect to distant deposits. 

The species that indicate a Miocene age rather than a later are as 
follows: Gypraea earolinensis fioridana, new subspecies (G. caro- 
linensis Conrad appears to be confined to the upper Miocene) ; Turri- 
teUa cookei gladeenm, new subspecies (T. coohei Mansfield and sub- 
^pi&iee occur in the upper Miocene of western Florida); Area 
sodUms Conrad var. (A. scalaris Conrad appears to be confined to 
the upper Miocene); and Spmda incrassata (Conrad), a Miocene 
species. 

The species that indicate a Pliocene age are: Vermetus variem 
d’Orbigny; Macrocallista nimbosa (Solander), a species more char¬ 
acteristic of the Pliocene but occurring in the upper Miocene 3 
miles southeast of Luiaberton, S. C.; Phacoides pemylvanicw (Lin¬ 
naeus). var. (a lower and thinner shell than typical). P. pensyl- 
vameus (typical) appears to begin in the Pliocene. 


DESCEUTIONS OF NEW SPECIES 
OLTVELLA TAMT AMTB nsts, new specie* 

. Plate 1, BTotjbb S 

Description ,—Shell large, solid,.acuminate at posterior end, and 
consists of 7 whorls. Five early whorls, measuring 2.5 mm. in alti- 

1 Cooke, C. W., and itoseom, Stuart, Geology of Florida, 20th Ann. Hep. Florida GeoL 
Sww, p. IBS, 1920. 
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tude, are broadly conical in outline. Following whorl much larger 
than preceding and strongly inflated. Body whorl large and sub- 
cylindrical in outline. Nucleus consists of one smooth, rounded, 
porcelaneous, terminally flattened whorl. Suture of postnuclear 
whorls distinct and channeled. Aperture about half the length of 
shell. Margins of outer lip broken.. A heavy wash of callus lira 
on the inner lip and extends upward on the body whorl nearly to 
the suture. Columella, within, provided with one fold situated at 
its lower border, behind which is a shallow depression. No lirations 
are visible, on the inner lip callus. 

Dimensions .—Holotype (U.S.N.M. No. 371331) measures: Altitude, 
24 mm.; diameter, 10 mm.; length of aperture, 12 nun. 

Type locality .—Tamiami Trail, 42 miles west of Miami, Fla. , 

The material at hand consists of two specimens. 

The shell of the new species compares in size with the Becent 
species OliveUa rotunda Dali, bnt 0. tamaamiensis has a more pro¬ 
duced and acuminate spire and lacks the lirations on the inner lip. 

OUYELLA JHSPIDEA GLADElNSIS, new nrinpedef 

Plate I, Figtjbe 1 ’ 

Description .—Shell large, solid with a moderately acuminate spire, 
and consists of 6 or 7 whorls. Suture deep, narrow, and channeled. 
Spire broadly conical; body whorl subcylindrical in outline- 
lip and face of body whorl provided with a heavy wash «f calks. 
Aperture narrow above and rather wide below. Inner Up callus, 
except upper area, marked with 18 to 20 lirations. 

Dimensions.—Holotype (TJ.S.NM. No. 371332) measures: Alti¬ 
tude, 23.5 mm.; diameter, 9 mm.; length of aperture,. 15 mm. 

Type locality .—Tamiami Trail, 42 miles west of Miami, Fla. 

This subspecies differs from the Recent species OtiveUa juspid&x 
Gmelin in having a stouter shell with a more acuminate spire and 
longer body whorl. 

fflTBOMOBPHA GUNTERI, new fpeetai 

Plato 2, Fhhjbe 6 

Description .—Shell very small, slender, subfusiform, and consists 
of 1% nuclear and 4 postnuclear whorls. Suture inconspicuous and 
shallowly depressed. Apical half turn minute; following turn much 
larger, smooth, and inflated. Postnuclear spire whorls sculptured.. 
with 3 raised, blunt, equisized spirals. The spirals on the two pos¬ 
terior whorls are weakly beaded, while the following spirals are 
nearly smooth. The space between the posterior and the following 
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spiral is a little wider than that between th&medial and the anterior 
spiral. Body whorl with 11 spirals, which slightly decrease in 
strength anteriorly. A very weak spiral lies adjacent to and behind 
the suture. Very weak axial growth lines intercalate the spirals. 
Aperture rather narrow; margin of outer Hp broken off; within 
marked with weak entering lirations. Columella bearing two oblique 
folds, the posterior being much the stronger and situated near the 
middle of the aperture. The anterior plication is situated near the 
lower border of the columella. 

Dimensions. —Holotype (U.S.N.M. No. 371346) measures: Length, 
4.2 mm.; diameter, 1.7 mm.; length of aperture, 1.7 mm. 

Type locality. —Tamiami Trail, 42 miles west of Miami, Fla. 

The material consists of one nearly perfect specimen—the holo¬ 
type—-and a fragment of another shed. 

The new species differs from Mitromorpha pygmaea Dali, a Plio¬ 
cene species, in having a more slender shell, which is sculptured 1 ctn 
the spire whorls with three spirals instead of four. Mitromorpha 
mitrodUa Gardner and Aldrich, a species occurring in the Duplin 
marl, N. 0., has axial costae and four spirals on the spiral whorls. 

CYPRAEA CAROLESTENSIS FLO RED ANA, new subspecies 

Plate 1, Figures 2, 6, T 

Description. —Shell rather large, solid, and subelliptical in oqt. 
line. Dorsal area well rounded; ventral area slightly roundedi 
Aperture wide, more expanded below than above. Posterior com¬ 
missure wide and deep. Teeth strongly developed on both lips. 
The holotype has 24 teeth on the outer lip and 17 on the inner. 
The number of teeth on the outer lip of paratype specimens ranges 
from 21 to 24, and on the inner lip, 16 to 18. 

Dimensions. —Holotype (U.S.N.M. No. 371833) measures: Length, 
80 mm.; diameter, 48 mm.; dorso-ventral diameter, 34.5 mm. Fig¬ 
ured paratype measures: Length, 69 mm.; diameter, 45.5 mm.; dorso- 
: ventral diameter, 23 mm. 

Type locality. —Tamiami. Trail, 42 miles west of Miami, Fla. 

The subspecies differs from Cypraea carolinensis Conrad in hav¬ 
ing a more rounded ventral area. One specimen collected by the 
waiter from the Duplin marl at Station 11831, 5 miles west of 
Faison, Sampson County, N. C-, agrees in detail with the Florida 
specimens, 

TOBREfBLIA PONTONI, new species 
Plats 2, Figures 4, 5 # 7 

Description. —Shell rather large, solid, acute, having an apical 
angle, of 19° and consisting of 11 whorls on the holotype. Whorls 
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are more expanded at the anterior end than posterior, and wind 
against the base of the preceding whorl. Earliest 1% toms smooth 
and inflated; the following 4 to 5 turns are medially carinate; and 
the following turns are marked by two spiral carinae, which are 
more prominent on the earlier than later whorls. The lower earina 
marginates the precipitous base and gradually increases in strength 
in ascending the whorl. Aside from the carinae, there are 12 to 
16 moderately strong, subrounded primary spiral threads on each 
whorl, which are more closely spaced on the early whorls than an 
the later whorls. Two to three threadlets intercalate the primary 
spirals. Aperture subovate in outline. 

Dimensions .—Holotype (U. S. N. M. No. 371335) measures: Alti¬ 
tude, 66 mm.; greatest diameter, 21 mm. 

Type locality .—Tamiami Trail, 42 miles west of Miami, Fla. 

Some of the broken specimens represent larger shells than the 
holotype; one of these measures 33 m in diameter. 

The new species is named for Gerald M. Ponton, of the Florida 
Geological Survey. 

It is nearly related to Turritella gatunensis Toula but differs from 
the latter in having a greater apical angle and weaker and more 
rounded spirals on the posterior slope. 

TvrriteUa alcida Dali, a species occurring in the Oak Grove sand 
of the Alum Bluff group, is similar in outline and in sculpture to 
T. pontoni but differs from it in having wider-spaced carinae amjL 
more closely spaced spirals. 

TUSSITELLA. COOKEI GLADEENSIS, new nbspecfei 
PllATE 2, Phtokbb X 2, 3 

Description .—Shell rather large, acute, the apical angle being 
about 18°, and consists of 14 whorls on the broken holotype, prob¬ 
ably originally about 20 whorls. Suture grooved but not deeply 
impressed. Anterior one to two whorls on some specimens rounded in 
outline and much more expanded than preceding. Apical whorl 
rather small, smooth, and nearly rounded in outline; following 8 to 
10 whorls medially depressed and ornamented mainly by two erenu- 
lated spirals, the anterior being the stronger and first to originate. 
On the later whorls there are 6 spirals. In ascending the whorl, the 
first and third spirals are weak and about equal in strength; the 
second and fourth are a little stronger; the fifth is the strongest spiral 
and forms the periphery of the whorl; and the basal spiral is weaker 
than the preceding and lies closely against the suture. All the spirals 
except the basal one are crenulated. The surface of the shell is 
. marked by spiral threadlets, which overrun the spirals and interspaces. 
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DvmensioTis. —Holotype (TJ.S.N.M. No. 871337) measures i Alti¬ 
tude 58 mm.; greatest diameter, 17 Nun. 

Type-locality. —Tamiami Trail, 42 miles west of Miami, Fla. 

TurriteUa coolcei glade 'ensis is most closely allied to T. o. harvey- 
ensis Mansfield, an upper Miocene subspecies, differing mainly from 
the latter in having a more strongly developed peripheral spiral. 
T. burdenii (Tuomey and Holmes), an upper Miocene species, also is 
closely allied to gladeenm , but the former also has a less strongly 
developed peripheral spiral. 

GLYCYMERIS LLOYD SMITHI FLORID ANA, new rebipecie* 

Plate 3, Figures 4, 5 

Description.—Shell small, subovate, slightly inequilateral, and 
rather strongly inflated. Beak high, narrow, and protruding. 
Middle of disk well rounded; slopes subtruncate, anterior more 
truncate than posterior. Posterior margin more pounded thaaa. an¬ 
terior ; basal margin narrowly rounded. Sculpture of 31 subrounded 

nearly flat, moderately wide, closely, set ribs, separated by narrow 
incised spaces. A few ribs behind the posterior shoulder have a low, 
medial, raised, radial thread. Cardinal area 1.9 mm. wide and 
sculptured with 5 chevron-shaped ligamental grooves. There are 
11 arched teeth in each series behind and in front of the beak. The 
first posterior tooth, situated beneath the beak, is wider than the 
others and shallowly corrugated. The teeth in the middle of each 
series are stronger than those at either end. The lower inside margin 
hhows 20 doubled prominences, separated by valleys equal in width 
to the prominences. 

Dimensions. —Holotype, left valve (U.S.N.M. No. 371339) meas¬ 
ure : Length, 18 mm.; altitude, 19 mm.; semidiameter, 6 mm. 

Type locality. —Tamiami Trail, 42 miles west of Miami, Fla. 

The shell here described appears to be very closely allied to 
Glycymeris Uoydsmithi Pilsbry and Brown, a species obtained from 
the Miocene in the neighborhood of Cartagena, Colombia. The 
cardinal area on G. Uoydsmithi is much narrower than that of 
G. 1. ftaridana and has a nearly smooth surface. Dr. A. A. Olsson * 
records the occurrence of G. Uoydsmithi at three localities “ in the 
Gatun stage in Costa Rica.” 1 have not seen specimens from these 
,Idealities, but the illustrations indicate a somewhat more oblique 
shell than that of fioridana. The new subspecies more closely re- 
/Epfifeles &. subowta (Say) in sculpture and G. peotinata (Gmelin) 
in outline. 

There are only two left valves of the new subspecies at hand, one 
of which constitutes the holotype. 

• tmmrn, A. A., Bon. Aster. RO, voL 9, p. 868, pL 28, figs. 8-10, 1922. 
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CABDXIA <CAKMTAHERA) TAMTAKTftNSlS, new fpeeie* 

Place 3, Figures 1, 2, 3 

Description* —Shell very large, heavy, strongly inflated, and sub- 
quadrate in outline. Middle of shell and anterior side well rounded 
in outline; posterior side steeply descending. Sculpture of 17 ribs, 
thin and high over the umbonal region and thick and heavy over the 
ventral area. The ribs over the middle and anterior side of the shell 
are ornamented with thin, erect, transverse lamellae and over the 
posterior shoulder and posterior side by scabrous lamellae. The 
lateral tooth is strong. The lower inside margin is marked with wide 
erenulations. • 

Dimensions. —Larger cotype, left valve (U. S. N. M. No. 371341) 
measures: Length, 57 mm.; altitude, 42 mm.; semidiameter, 20 mm. 
Smaller cotype, length, 46 mm.; altitude, 30 mm.; semidiameter, 
13 mm. 

Type locality. —Tamiami Trail, 42 miles west of Miami, Fla. 

This species is very similar in outline and convexity to Gardita 
(Carditamera) floridana Conrad, described from the Recent fauna 
of the coast of Florida, but in size it is twice as large as the largest 
specimen I have seen of the Recent species.. The ribs over the 
umbonal area of the new species are much higher and thinner than 
those on the Recent species and lack the strong beaded ornamentation. 
0. (G.) tamiamiensis appears to he an ancestral form of G. floridanck, 

Only three left valves of the new species are at hand. 

VENEEICAEDIA (PLEUHOMEBIS) PEBPLANA GLADE&JSIS, new mbspecStt 
Plate 4, Figures 2, 5 

Description, .—Shell very small, moderately solid, rather low,, 
obliquely subovate, inequilateral, the anterior side being much longer. 
Anterior side of disk much higher than posterior side. Sculpture of 
15 closely spaced ribs, more distinct and very weakly granulated over- 
upper half of disk and indistinct over lower half. Reflected concen¬ 
tric lamellae ornament the vertical half of the disk. Lunule and 
escutcheon well defined, smooth, and lanceolate. Internal margm 
rather coarsely crenulated. 

Dimensions. —Holotype, left valve (U.S.N.M. No. 371342), meas¬ 
ures: Length, 3 mm.; altitude, 3.2 mm. 

Type locality.-— Tamiami Trail; 42 miles west of Miami, Fla. 

The material consists of three left valves, one of which constitutes, 
the holotype. 

F. (P.) perplma gladeensis is most closely allied to V. (P.) p.gb~. 
breviata (Conrad), a form described from the upper Miocene at Wil-. 
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mington, N. 0., but its shell is narrower, is more elevated over the 
anterior side, and is sculptured with less distinct radials. 

CARDrCM (TRACHYCABDIUM) EVEBGLADEfiNSIS, new spedci 
Plate 4, Figubbs 1, 3, 9 ' 

Description .—Shell rather small, solid,, subquadrate, ‘slightly 
oblique, and moderately inflated. Middle of shell and anterior side 
rounded; posterior side more steeply declining. Anterior margin 
broadly rounded, ventral margin narrowly rounded, posterior mar¬ 
gin nearly straight. Sculpture of 29 to 31 (on the holotype 31) nearly 
flat, narrow, high ribs, which are separated by moderately narrow 
spaces over the middle of the disk and more closely spaced over the 
sides. Crest of ribs ornamented with thin, nearly erect, marginally 
reflected funnel-shaped structures, which are more closely spaced on 
the anterior side than on posterior. The surfaces of the ribs are cor¬ 
roded over the middle of the shell and only the basal parts are 
revealed. A patch of callus covers the inside of the shell. 

Dimensions. —Holotype, left valve (U.S.N.M. No. 371343), meas¬ 
ures: Length, 34 mm.; altitude, 39 mm.; semidiameter, 15 mm. 

Type locality .-—Tamiami Trail, 42 miles west of Miami, Fla. 

Catrdiim ( Traohycardium) evergladeensis most closely resembles 
C. isocardia Linnaeus in outline but differs from it in having a more 
quadrate shell. The character of the sculpture on the ribs is also 
different. 

The material at hand consists of only two left valves, one of which 
constitutes the holotype. 


PARASTABTE MABTENSI, new npedee 
Plate 4, Figures 4, 6, 7, 8 

Description .—Shell very small, trigonal, moderately convex, 
slightly inequilateral and oblique. Beaks rather low, pointed, and 
anteriorly directed. Back of valves gently rounded, sides pre¬ 
cipitous. Posterior margin very broadly rounded and longer than 
anterior; anterior margin nearly straight except at lower part, 
where it curves outward; ventral margin broadly rounded. Lunule 
large, lanceolate, bounded by distinct lines, and longitudinally crossed 
by fihe threads. External sculpture of moderately fine, slightly raised 
concentric lamellae. Hinge with three cardinals, the middle tooth 
bk each valve being the strongest. Posterior lateral margin of right 
valve and anterior lateral margin of left valve sulcated to receive the 
©sga of the opposite valve. Inside ventral margin not crenulated. 
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Dimensions .—Cotypes (U.S.N.M. No., 371344) measure: Bight 
valve, length, 2.7 mm.; height, 2.7 mm. Left valve, length, 27 mm.; 
height, 2.7 mm. 

Type locality .—Tamiami Trail, 42 miles , west of Miami, Fla. . 

Parastarte martensi appears to be more clofeely allied to the forms 
that have been referred to the genns Parastarte than to those referred 
to the genns Gemma. The concentric sculpture suggests the genus 
Gemma, but the other features are more like those of Parastarte. 



explanation op plates 

(Figures represent the natural size of the specimens unless otherwise indicated 

on the plates) 

Plate 1 

Figube L Olivella juspidea fflade&ntis, new subspecies. Holotype. 

2,6,7. Cypraea carollnensis fioridam, new subspecies: 2, Back view of 
holotype; 6, front view of paratype (U.S.N.M. No. 371834); 7, 
front view of holotype. 

3. Olivella tamiamiensis , new species. Holotype. 

4,5. Gemmat new species? (U. S. N, M. No. 371345). A unique specimen 
that is too small to determine the genus. 

Plate 2 

*igtjbks 1,2,3. Turritella cookei gVxdeenais, new subspecies: 1, Holotype; 2, 8, 
paratypes (U. S. N. M. No. 371338). 

4,5,7. Turritella pontorui, new species: 4, 5, Paratypes (U.S.N.M. No. 
371336); 7, holotype. 

6. Mitromorpha gunteri, new species. Holotype. 

Plate 3 

Figuees 1,2,3. Oardita (Garditamera) tamiamientia, new species. Cotypes. 

1, Exterior of smaller valve; 2, 8, interior and exterior of 
larger valve. 

4.5. Glycymeris lloydsmithi fioridana, new subspecies. Holotype, 

interior and exterior of same valve. 

6. Cardita ( Carditamera ) arata Conrad. Exterior of left valve of 
a large specimen, U.S.N.M. No. 371340. 

Plate 4 

Figures 1,3,9. Cardium (Trachycardium) evergladeensis t new species. Holo¬ 
type. 1, 3, Interior and exterior of same valve; 9, character of 
ornamentation on anterior side of outside. 

2.5. Venericardia ( Pleuromeris ) perplana gladeenMs, new subspecies. 

Holotype, exterior and interior of same valve. 

4,6,7,8. Parastarte martensi, new species. Cotypes. 4, 6, Same valve; 
7, 8, same valve. 
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THE STEGOCEP HALID AND AMPELISCTD AMPHEPOD 
CEUSTACEANS OF NEWFOUNDLAND, NOVA SCOTIA, 
AND NEW BRUNSWICK IN THE UNITED STATED 
NATIONAL MUSEUM 

By Clabbh ce E. Shoemaker .4 

Ourator, Division of Marine Invertebrates, United States National 
1 , Museum , 

The Stegocephalidae are represented in the collection of the United 
States National Museum by three genera comprising four species. 
Stegocephalus inflatus has for many years been known from the 
coast of Labrador, the Gulf of St. Lawrence, and the New England 
coast, so that its occurrence in the region under discussion was to be 
expected. PMppsiella similis , described from the west coast of 
Norway, now appears for the first time in the Western Hemisphere. 
PMppsiella minima and Andaniella peotinata have been recorded 
from the west coast of Greenland, but not heretofore directly frejjf 
the east coast of North America. \ '■. r ’. 

Three genera of the family Ampeliscidae, Ampelisca, Bybtys f iri&x 
Haploops , are represented in the amphipod fauna of this regi^ 
Ampelieca macrocephala , A. eschrichtii, A. spinipes , Byblis g&- 
mardii , and Haploops setosa have all been recorded previously from 
the New England coast. Ampellsca aequicomis, A. latipes , A. am- 
blyops, A. gibba, and Haploops similis are now recorded for the 
first time from the eastern coast of North America, and Ampelisea 
typica makes its initial appearance in the Western Hemisphere. 

( A form that superficially resembles Haploops tvbioola and that 
has been mistaken for that species, I have described as a new specie^ 
Haploops spinosa, H. tubicola occurs in the Gulf of St. Lawrence, 
but I have not observed it among any of the material in the National 
Museum that, was taken south of the gulf. 

Family STEGOCEPHALIDAE J 

STEGOCEPHALUS INFLATDS Krfyer • ,j- f 

1842. Stegocephalus inflatus Kboyeb, Naturh. todsskr,, vol. 4, p. 150. 

188L Stegocephalus inflatus G. O. Sins, Crustacea of Norway, voL 1, p. 198^ 
pL 69. \ 

Location 47 steamer SpeedweU, SE. 1/2 S. from Cape Sable about 
22 miles, August 21,1877, 59 fathoms, pebbles and sand; 1 specimen. 

No. 2888 —Proceedings u. S. National Museum, Vol, 78 , Anfr. 22. 

S6549—81-1 1 
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Location 80 steamer Speedwell, Chebucto Light, N. 1/2 E. 9 miles, 
September 5,1877, 57 fathoms, mud and pebbles; 1 specimen. 

Station 3459 steamer Albatross, southeast of Newfoundland, 46° 
23" 00" N., 53° 45' 00" W., July 2, 1885, 88 fathoms, coarse gray 
sand; 1 specimen. 

Station 2466 steamer Albatross , 45° 29' 00" N., 55° 34' 00" W., 
July 3,1885,67 fathoms, coral; 8 specimens. 

Station 2469 steamer Albatross, east of Nova Scotia, 44° 58' 87" 
N., 56° 20' 45" W., July 4,1885,201 fathoms, green mud; 1 specimen. 

This species has been recorded frequently from the New England 
coast as far south as Block Island, and the Challenger took it south 
of Halifax in May, 1873. 

PHXPPSlfSUiA SDVHUS (6. O. San) 1 

1803.. Steffocephalus sitnUis Q. O. Sabs, Crustacea of Norway, voL X, p. 200, 
pi 70, fig. 1. 

1024. PhippsieUa svmOis Sohellenberg, Mitteil. Zool. Museum in Berlin, Band 
11, Heft 2, p. 200. 

182B. PhippsieUa similis Stephen sen, Danish. In^ulf-Expedition, voL 8, pt. 9. 
Crust Malaeost VI. Amphipoda. H. p. 131. 

Station 2429 steamer Albatross, 42° 55' 00" N., 50° 51' 00" W., 
June 23,1885,471 fathoms, gray mud; 2 specimens. 

This species was taken by the Ingolf in Davis Strait, malting the 
first record for American waters. The present record extends the 
range very greatly southward. 

PHIPPSEETJaA MINIMA Stephenson 
Figubbs 1, 2 

.1925. PhippsieUa nUmma Stbphensen, Danish In^ZAExpedition, vol. 8, pt. 9. 
Crust. Malaeost. VL Amphipoda. II. p. 181, fig. 87. 

Station 2466 steamer Albatross, south of Newfoundland, 43° &K 
00 " N., 55° 24' 00" W., July 3,1885, 67 fathoms, coral; 1 specimen. 

This species bears a very striking superficial resemblance to 
PhippsieUa similis (Sars) but upon close examination it is found 
to differ in important characters. The specimen that I have exam¬ 
ined also differs somewhat in a few characters from the description 
and figures given by Stephensen, but this I believe to be due to the 
very immature condition of the specimens he had at his disposal. 

The Ingolf Expedition took this species off western Greenland in 
latitude 64° 54' N,; the present record, therefore, extends the range 
considerably to the south. 

1 Seiwllenberg, fa BoU Mus. Comp. ZdSL. voI. «9, no. 9, pp. 198,197,1929, has given an 
key to the genera of the Stegocephalidae, hot the characters for the genera 
PMjpjiiiuQa fcaye been accidentally transposed 
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Stephens©]! states that there are very few joints in the flag ell a of 
the antennae, font that the apices are lost. In the present male speci¬ 
men, which measures 5.5 mm., antenna 2 projects slightly beyond 
antenna 1. In antenna 1 the first joint of the peduncle is longer than 
the second and third joints combined; the flagellum, which is slightly 
longer than the peduncle, is composed of three joints, the last of 
which is. very slender and nearly as long as the first and second com¬ 
bined; tbie accessory flagellum is longer than the first joint of the 
primary flagellum and is composed of two joints, the second.of which 
is more than half the length of the first but much slenderer; from 
the under side of the first of these joints near the extremity projects 
a long slender spine, which reaches considerably beyond the end of 
the second joint. The first and second joints of the primary flagellum 
also bear long slender spines on their under surfaces near their ex¬ 
tremities. In antenna 2 the fifth joint of the peduncle is nearly as 
long as the fourth; the 3-jointed flagellum is nearly as long as the 
fourth and fifth peduncular joints combined; the first joint of the 
flagellum is slightly longer than the second and third combined. The 
mandible has the cutting edge very heavily toothed, and bears a sec¬ 
ondary plate, which is nearly as large and strongly toothed as the 
primary. The palp and outer plate of maxilla 1 are as figured by 
Stephensen, the inner plate is much shorter and broader than the 
outer, and its convex edge bears a row of plumose setae. He states 
that maxilla 2 is exactly as in Phippsia gibbosa (Sars),* but in the 
present specimen the inner plate is shorter and broader with the 
extremity evenly convex, and not obliquely truncate as figured by 
Sars; the spines at the apex of the outer plate are, however, as 
Stephensen describes them. 

The maxillipeds are said to be as in Stegocephalus inficdus Kroyer, 
but the palp appears to be stouter and shorter, and the inner and 
outer plates longer, the outer reaching beyond the end of the second 
joint of the palp. The proximal half of the inner edge of all the 
peraeopods is armed with a row of minute spinules. The very 
minute notch in the rounded hind comer of the third pleon segment 
Stephensen believed to be due to accidental damage, but the present 
specimen bears three small serrations at this comer. The telson is 
as figured by Stephensen. 

ANDANTELLA PECTINATA (G. O. San) • 

Figubes 8, 4 

1882. Andania peotinata G. O. Sabs, Forhandl. Vidensk.-Selskab. Christiania, 
no. 18, p. 86, pL S, fig. 8a, b. 

1891. AndanieUa pectinata G. 0. Sabs, Crustacea of Norway, voL 1, p. 213, 
pi. 72, flg. 8. _ . 

* Crustacea of Norway, to]. 1, pi. 71, flg. 1, 1891. 

1 Schellenberg, In Bull. Mus. Comp. Zo51., to! 89, no. 9, p. 197,1929, has In Us key to the 
genera of the family Stegocephalidae accidentally transposed the characters for Andantop- 
sis and Andantetla. 
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1925. AndmieUa pectinata Siephenbet, Danish JtopoZf-Bxpeditlon, vol. 8, pt. 9. 
Crust Malacost YI. AmpMpoda. II. p. 187. . 

Station 2466 steamer Albatross, south of Newfoundland,' 45° 29* 
00" N., 65° 24' 00" W., July 3,1885, 67 fathoms, coral; 2 specimens, 
1 $ and 19. 



Pioura 3.—AnSaniella peetinata (G. O. Bars), a, Antenna 1; 6, accessory 
flageUnm of antenna 1 enlarged; o, mandible; i, maxilla 1; e, maxilla 2: ft 
maxllliped; g, lover lip; h, telson 


The female measures 4 mm. in length, and the male a little less. 
These spe cimens constitute the first record of the occurrence of this 
species on the east coast of America. H. J. Hansen, however, has 
recorded it from the west coast of Greenland, in about latitude 
68* N. 

Though I--have no doubt as to the identity of these specimens, they 
differ slightly in a few points from the description and figures given 
% Bars. He says of the first antenna: “Accessory appendage about 
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half the length of the first joint of the flagellum.” In the present 
specimens the accessory appendage is about two-thirds the length 
of the first joint of the flagellum, and bears a slender second joint, 
tipped with several short spinules, which is not quite half the length 
of the first joint. The first joint bears on its lower distal corner a 
long slender spine, which reaches to the middle of the second joint 
of the flagellum. The dactyl of the first and second peraeopods bears 
a stout tooth on the inner margin near the hinge. The inner plates 
of the m axillip eds are apparently shorter than those figured by Sars, 
not reaching to-the base of the first joint of the palp. 

Family AMPELISCIDAE 

AMPEUSCA MACROCEPHALA LUljeborg 

1882. Ampelisoa maerooephala Liixjebobg, Ofv. Vetensk.-Akacl. FSrh., vol. 9, p. 7. 
1891. AmpeUsca maerooephala G. 0. Sabs, Crustacea of Norway, vol. 1, p. 172, 
pi. 60, flg. 1. 

Bay of Fundy, United States Fish Commission, 1872, no original 
number; 1 specimen. 

Bay of Fundy, United States Fish Commission, 1872, original 
number 408 ; 8 specimens. 

Seal Cove, Grand Manan, United States Fish Commission, 1872; 
25 specimens. 

Grand Manan, between High Duck and Long Island, August 23, 
1898, 8 to 9 fathoms, collected by M. J. Rathbun; 3 specimens. 

East of Grand Manan, United States Fish Commission, 1872, 60 
fathoms, mud; 1 specimen. 

Location 55 steamer ,Speedwell, mouth of Bedford Basin, north of 
Halifax, August 25, 1877, 33 fathoms, mud; 1 specimen. 

Location 59 steamer Speedwell , Halifax outer harbor, % mile 
SSW. Bock Head buoy, August 28, 1877, 25 fathoms, gravel; 2 
specimens. 

Location 72 steamer Speedwell , Sandwich Point (Halifax Harbor) 
W. 34 N. % mile, September 4, 1877, 18 fathoms, fine sand; 1 
specimen. 

Location 76 steamer Speedwell, Halifax Harbor, halfway between 
Litchfield and Mars Bocks, September 4,1877,18 fathoms, fine sand; 
1 specimen. 

Location 79 steamer Speedwell , off Chebucto Head (entrance of 
Halifax Harbor), September 5, 1877, 25 fathoms, rocks and mille- 
pore ; 4 specimens. 

Location 83 steamer Speedwell, Chebucto Light N. Yz E. 9 miles, 
September 5, 1877, 57 fathoms, coarse gravel and stones, bryozoa; 
1 specimen. 

. Location 87 steamer Speedwell, mouth Halifax Harbor, Litchfield 
Bock NE. by E. y% E. 1% miles, Automatic buoy SE. % S. 2% 
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miles, dragging E. to 7 or 8 fathoms on Neverfail Shoal. September 
11, 1877, very fine sand, stones, and algae; 8 specimens. 

Location 95 steamer Speedwell, Halifax Harbor, off York Bedoubt 
and Sandwich Point, September 13, 1877, very fine sand, ooze, and 
red algae; 6 specimens. 

Location 97 steamer Speedwell , Halifax Harbor, midway between 
York Bedoubt and MeNabs Island Light, September 13, 1877, 16 
fathoms; 3 specimens. 

Location 98 steamer Speedwell, same locality as 97, September 15, 
1877,18 fathoms, mud and fine sand; 1 specimen. 

Location 101 steamer Speedwell , off Halifax, Sambro Light, W. 
by N. % N. 9 miles, September 15,1877, 42 fathoms, fine sand with 
Ophioglypha; 8 specimens. 

. Location 109 steamer Speedwell, Bedford Basin, north of Halifax, 
September 21,1877, 37 fathoms; 1 specimen. 

Off Halifax, United States Fish Commission, 1877; 2 specimens. 

Station 2458 steamer Albatross , southeast of Newfoundland, 46° 
48' 30" N., 52° 34' 00" W., July 2, 1885, 89 fathoms, sand, green 
mud; 3 specimens. 

Station 2461 steamer Albatross, south of Newfoundland, 45° 47' 
00" N., 54° 13' 30" W., July 3,1885, 59 fathoms, fine sand and black 
specks; 1 specimen. 

Station 2491 steamer Albatross, east of Nova Scotia, 45° 24' 80"' 
N., 58° 35' 15" W., July 6,1885,59 fathoms, white sand; 4 specimens. 

Station 2497 steamer Albatross , east of Nova Scotia, 45° 04' 00" 
N., 59° 36' 45" W., July 6, 1885, 57 fathoms, yellow sand, broken 
shells, hard; 24 specimens. 

Station 2520 steamer Albatross , south of Nova Scotia, 42° 41' 0Q" 
N., 64° 55' 30" W., July 12,1885, 62 fathoms, rocky; 1 specimen. 

Station 2701 steamer Albatross, south of Newfoundland, 44° 56 r 
00" N., 55° 49' 30" W., August 22, 1886, 75 fathoms, gray sand,, 
black specks; 1 specimen. 

Station 2703 steamer Albatross, east of Nova Scotia, 44° 01' 00" 
N., 59° 02' 30" W., August 23, 1886, 140 fathoms, gray sand and 
black specks; 5 specimens. 

AmpeUsea rmorocephala is of rather common occurrence on the 
eastern coast of North America from Baffin Land to Jamaica Bay, 
Long Island. 

AMFEUSCA ESCHEICHTH Krfyer 

1842. AmpeUsea esch/riehtii K&oyeb, Naturli. Tidsstr., vol. 4, p. 155. 

1891. AmpeUsea esohrichti 6. O. Sabs, Crustacea of Norway, voL 1, p. 174, pi. 

61, fig. 1. 

Location 55 steamer Speedwell, mouth of Bedford Basin, north 
of Halifax, August 25, 1877, 33 fathoms, mud; 1 specimen. 

66549—31--2 
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Location 109 steamer Speedwell ,. Bedford Basin, north of Halifax, 
September 21,1877, 87 fathoms; 1 specimen. 

Station 2490 steamer Albatross, east of Nova Scotia, 45° 27' 30" 
N., 58° 27' 45" W., July 6, 1885, 50 fathoms, gravel and pebbles; 2 
specimens. 

Station 2497 steamer Albatross, east of Nova Scotia, 45° 04' 00" 
N., 59° 36' 45" W., July 6, 1885, 57 fathoms, yellow sand, broken 
shells, hard; 4 specimens. 

Station 2703 steamer Albatross, east of Nova Scotia, 44° 01' 00" N., 
59° 02' 30" W., August 23, 1886, 140 fathoms, gray sand, black 
specks; 1 specimen. 

Upon the eastern coast of North America this species has hereto¬ 
fore been taken in Ungava Bay; Labrador; and the Gulf of St. 
Lawrence. 

AMPELISCA AEQUIOORNIS Brnzelina 

1859. Ampelisca aequioornis R. M. Bbuzehjus, Kongl. Svenska Vetensk.-AkacL 
Handl., new ser. vol. 8, no. 1, p. 82, pi. 4, fig. 15. 

1891. Ampelisca aequioornis G. O. Sabs, Crustacea of Norway, vol. 1, p. ITT, 
pi. 62, fig. 1. 

Station 2481 steamer Albatross, east of Nova Scotia, 44° 07' 30" N., 
57° 16' 45" W., July 5, 1885,116 fathoms, gravel; 1 specimen. 

Ampetisoa aequioornis was taken by the Ingolf Expedition off the 
western coast of Greenland in latitude 65° N.; the present record, 
therefore, is the first directly from the eastern coast of North Amer¬ 
ica, and also marks a southern extension of the range of this species. 

AMPELISCA LATIPES Stephens 

1825. Ampelisca latipes K. Stephenses, Danish Inpolf-Expedition, vol. 8, pt. 9. 
Crust. Malacost. VI. Amphipoda. II. p. 142, fig. 42. 

Station 2497 steamer Albatross, east of Nova Scotia, 45° 04' 00" N., 
59° 36' 45" W., July 6,1885, 57 fathoms, yellow sand, broken shells, 
hard; 1 specimen. 

Ampelisca latipes was described by Doctor Stephensen from three 
specimens taken by the Ingolf Expedition off the western coast of 
Greenland in latitudes 63° and 66° N. The present record, therefore, 
extends the range of this species about 20° southward, and also marks 
its initial appearance on the eastern coast of North America. 

AMPELISCA SPINIPES Beeck 

1861. Ampelisca spinipes Boeck, Forhandl. S&andlnav. Naturforsk., H6de 8, 
p. 653. 

1891. Ampelisca spinipes G. O. Sabs, Crustacea of Norway, voL 1, p. 1T3, pi. 60, 
fig: 2. 

Whiting River, Johnsons Bay, Bay of Fundy, 4 United States Fish 
Commission, 1872,2 fathoms; 3 specimens. 

* Although this locality Js in Maine, I hare included it In this report, as it is a part of 
the same faunal area. 
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Ampelisca spimpee is a very abundant species in the vicinity of 
Woods Hole, Mass., but heretofore it has not been recorded from 
Nova Scotia. 

AMPELISCA AMBLYOPS G, O. San 

1881. Ampelisca amblyops 6.0. Sabs, Crustacea of Norway, voL 1, p. 188, pL 63, 
fig. 1. 

1825. Ampelisca amblyops Stephensen, Danish Znpoif-Bxpedition, voL 3, pt. 8. 
Crust. Malacost. VI. Amphipoda. IL p. 144, fig. 43. 

Station 2481 steamer Albatross , east of Nova Scotia, 44° 07' 30" N., 
57° 16' 45" W., July 5,1885,116 fathoms; 1 specimen. 

This species was described by Sars from the western coast of Nor¬ 
way. Chevreux recorded it off Cape Finisterre, and Stephensen has 
recorded it from several localities off the western coast of Greenland. 
The present record is the first for the eastern coast of North America. 
Sars gives 8 mm. as the length of the female, and Stephensen’s speci¬ 
mens measured between 5 and 7 mm. The present specimen is about 
4 mm. in length. 

AMPELISCA GIBBA G. 0. San 

1882. Ampelisca gibba 6. O. Sabs, Forhandl. Vidensk.-Selskab. Christiania No. 
18, p. 107, pL 6, fig. 1, la. 

1881. Ampelisca gibba G. 0. Sabs, Crustacea of Norway, vol. 1, p. 171, pL 68, 
fig. 2. 

1825. Ampelisca gibba Stephensen, Danish In^olf-Bxpedition, vol. 3, pi. 8. 
Crust. Malacost. VI. Amphipoda. II. p. 144. 

Station 2481 steamer Albatross, east of Nova Scotia, 44° 07' 30" N.-, 
57° 16' 45" W., July 5,1885, 116 fathoms; 1 specimen. 

Several specimens of this species were taken by the Ingolf Expe¬ 
dition off the western coast of Greenland, but it has not heretofore 
been recorded directly from the waters of the eastern coast of North 
America. The present specimen measures 7 mm. in length. 

1 AMPELISCA TYPICA (Bate) 

1856. Tetromatus typhous Bate, Bep. 25 Meet Brit. Assoc., p. 58, pL IT, fig. 8, 

D 4. 

1881. Ampelisca typica G. O. Sabs, Crustacea of Norway, vol. 1, p. 165, pL 57. 

Ampelisca typica has not until now been recorded from the West¬ 
ern Hemisphere. Sars gives 10 mm. for the length of this species; 
the present specimen, however, measures only about 5 mm. and is 
presumably quite immature. 

BTBUS GADUBDH (Kroyer) 

1846. Ampelisca gaimardii Kroyib, Voy. Comm. Set Nord., Crust, pL 23, 
fig. la-y. 

1881. BybUs gaimardi G. O. Sabs, Crustacea of Norway, vol. 1, p. 183, pL 64. 

Location 80 steamer Speedwell, Chebucto Light N. % E. 9 miles, 
September 5,1877,57 fathoms, mud and pebbles; 1 specimen. 
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Location 101 steamer Speedwell, off Halifax, Devils Island Light 
N. by W. % W, 9% miles, Sambro Light W. by N. 14 N. 10% miles, 
September 15,1877, 42 fathoms, shingle; 15 specimens. 

Location 109 steamer Speedwell, Bedford Basin, north of Halifax, 
September 21,1877, 37 fathoms; 1 specimen. 

Location 112-118 steamer Speedwell, Chebucto Head Light, MW. 
by W. about 9 miles, September 24, 1877, 52 fathoms, fine sand and 
mud; 8 specimens. 

Location 121 steamer Speedwell, Halifax outer harbor, Septem¬ 
ber 27,1877,43 fathoms; 2 specimens. 

Off Halifax, United States Fish Commission, 1877 ; 5 specimens. 

Station 2458 steamer Albatross, southeast of Newfoundland, 46° 
48' 30" N., 52° 34' 00" W., July 2,18§5, 89 fathoms, sand and green 
mud; 27 specimens. 

Station 2466 steamer Albatross, south of Newfoundland, 45? 29' 
00" N., 65° 24' 00" W., July 3,1885,67 fathoms, coral; 1 specimen. 

Station 2491 steamer Albatross, east of Nova Scotia, 49° 24' 30" 
N., 58° 35' 15" W., July 6,1885, 59 fathoms; 1 specimen. 

Station 2497 steamer Albatross, east of Nova Scotia, 45° 04' 00" 
N., 59° 36' 45" W., July 6, 1885, 57 fathoms, yellow sand, broken 
shells, hard; 29 specimens. 

Station 2703 steamer Albatross, east of Nova Scotia, 44° 01' 00" 
N., 59° 02' 30" W., August 23, 1886, 140 fathoms, gray sand, and 
black specks; 5 specimens. 

Prof. S. I. Smith in 1872 recorded this species from the Bay of 
Fundy, and there are also in the United States National Museum col¬ 
lection specimens from Vineyard Sound, Mass., identified by him. . On 
the eastern coast of North America this species has also been reported 
from Baffin Land; Labrador; and the Gulf of St. Lawrence. 

HAPLOOPS SETOSA Boeck 

1871* ffaploops seto sa Boeck, Forhan&l. Vidensk-Selskab. Christiana, 1870, p. 228. 
3801. Sdpi oops setosa G. O. Sabs, Crustacea of Norway, vol. 1, p. 194, pi. 68, 
fig. 1. 

Bay of Fundy, United States Fish Commission, 1872, original 
number 328; 5 specimens. Original numbers 330 and 549 ; 8 speci¬ 
mens. No original number; 2 specimens. 

Location 47 steamer Speedwell, SE. % S. from Cape Sable about 
22 miles, August 21, 1877,59 fathoms, pebbles and sand; 1 specimen. 

Location 83 steamer Speedwell, Chebucto Light N. % E. 9 milas, 
September 5,1877, 57 fathoms, mud and sand; 1 specimen. 

■ Location 106—108 steamer Speedwell , 29% miles S. from Chebucto 
Head, September 20, 1877, 110 fathoms, fine sand and mud; 2 
specimens. 
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Station 2466 steamer Albatross , south of Newfoundland, 45° 29' 
00" N., 55° 24' 00" W., July 3,1885, 67 fathoms, coral; 1 specimen. 

Station 2486 steamer Albatross, east of Nova Scotia, 44° 26' 00" 
N., 57° 11' 15" W., July 5,1885,120 fathoms, coarse sand and gravel; 
1 specimen. 

On the eastern coast of North America this species has been re¬ 
corded from the Bay of Fundy and off Georges Bank, and there is 
in the National Museum collection a specimen taken by the steamer 
Fish E<mh off the mouth of Delaware Bay (39° 48' 30" N., 70° 
54' 00" W.). Prof. S. J. Holmes has reported it from the Albatross 
station 2055, 40° 32' 00" N., 68° 17' 00" W. The specimen from 
location 83, off Halifax, measures 21 mm. 

Doctor Stephensen 5 says: “Some specimens from the Bay of 
Fundy, determined by S. I. Smith as the present species, probably 
belong to E. tubicola .” I have very carefully examined all the 
specimens in the National Museum identified by S. I. Smith as 
E. setosa and find that they are unquestionably H. setosa. I believe 
that E. robusba is but a large form of E. setosa, but have hesitated 
to place it in synonymy for want of authentic specimens of E. 
robusta with which to compare my material. A. M. Norman* says: 

I have received specimens under this name [2. setose] from S. I. Smith, 
which were taken in the Bay of Fundy, N. E. America. I am inclined, however, 
to think that they should be referred to B. robusta, <J. O. Bars. They are the 
largest examples I have seen, and in most points, such as the form of the 
cephalon and of the third segment of the metasome, they agree with Sars’s 
species; but the proportionate lengths of the joints of the peduncles of the 
two pairs of antennae are different 

HAPLOOPS SPINOSA, new ipede* 

Fiqtjbes 5, 8 

Bay of Fundy, United States Fish Commission, 1872, original 
number 549 ; 2 specimens. 

Whiting Biver, Johnsons Bay, Bay of Fundy, T United States 
Fish Commission, 1872,12 fathoms, rocky; 3 specimens. 

Off Grand Manan, United States Fish Commission, 1872, 97 to 
106 fathoms; 1 specimen. 

Location 63-66 steamer Speedwell, Bedford Basin, north of Hali¬ 
fax, 14 across harbor from Navy Island, August 29,1877,26 fathoms; 
1 specimen. 

Location 83 steamer Speedwell , Chebucto Light N. % E. 9 miles, 
September 5,1877, 57 fathoms, mud and sand; 1 specimen. 

5 Danish 7jU7oI/-Kxpedltion, vol. S,pt. 9, Crust. M&lacost VI. Amphlpoda. II, p. 154,1828. 

• Ann. Mag. Nat. Hist, ser. 7, vol. 5, no. 28, p. 846, 1900. 

T Although this locality is in Maine, I have included it In this report, as it is a part 
of the same faunal area. 
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Location 106-108 steamer Speedwell, about 29% miles S. from 
Chebucto Head, September 20, 1877, 110 fathoms, fine sand and 
mud; 3 specimens. 

Station 2497 steamer Albatross, east of Nova Scotia, 45° 04' 00" 
N., 59° 36' 45" W., July 6 , 1885, 57 fathoms, yellow sand, broken 
shells, hard; 1 specimen. 

Station 2499 steamer Albatross , southeast of Nova Scotia 44° 
46' 30" N., 59° 55' 45" W., July 6, 1885,130 fathoms,, black mud; 
2 specimens. 

Station 2504 steamer Albatross , east of Nova Scotia, 44° 23' 00" 
N., 61° 22' 45" W., July 7,1885, 82 fathoms, black mud and gravel; 
1 specimen. 

Station 2511 steamer Albatross , off Halifax, Nova Scotia, 44° 
05' 30" N., 63° 31' 30" W., July 11,1885, 84 fathoms, brown mud; 
1 specimen. 

Station 2705 steamer Albatross, south of Nova Scotia, 42° 47' 00" 
N., 61° 04' 00" W., August 24,1886,1,255 fathoms, light brown ooze; 
1 specimen. 

Lockeport, Nova Scotia, September 21, 1927, taken from haddock 
stomach by A. W. H. Needier; 1 specimen. 

In the National Museum collection are a number of specimens that 
had been identified as Haploops tubicola, but upon close examination 
several characters become apparent that do not agree with that 
species and that appear important enough for the founding of a new 
species. 

The relative lengths of the first and second antennae are about as in 
B. tubicola, and the second antenna is a little more than one-third 
the length of the entire animal. The first joint of the peduncle of 
the first antenna is much stouter than is usual in the genus Haploops. 
In large specimens there are about 30 joints in the flagellum of the 
first antenna, and 50 in that of the second. The top of the head 
is produced only slightly forward, the lateral angles are rounding, 
and the lower lateral margin is straight. The single pair of eyes 
is located as in H. tubicola. The mouth parts are as figured by 
Sars for H. tubicola 8 except that the palp of the first maxilla is 
distally broader. The outer plate is armed with 11 serrate spine 
teeth, and the palp bears 7 marginal spines on distal edge. Side 
plates 1 to 3 are like those of B. tubicola, except that 2 and 3 are 
not .so rounding distally. Side plate 4 is deeper with the lower 
margin more convex, and the posterior lobe broad and evenly 
rounded, not acutely pointed as in H. tubicola. Peraeopods 1 and 2 
as in S. fotbioola. Peraeopods 3 and 4 as in H. tubicola , except that. 
the hind margin of the second joints is much more strongly lobed. 


‘Crustacea of Norway, vol. 1, pi. 87, 1891, 
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Peraeopod 5 proportionally much as in H. tufiieola, but tile arrange¬ 
ment of spines and setae is different; both the hind margin and 
inner surface of the posterior lobe of the second joint are thickly 
set with long plumose setae, the lower margin of the third joint’ 
bears a row of short, stout spines, the fourth joint bears in addi¬ 
tion to the stout lateral spines a short row of stout spines on the 
lower margin, the fifth joint is broader and the lateral spines longer 
and stouter than in H. tubicola, the sixth joint bears a row of long 
slender spines on lower distal half of front margin, the seventh 
joint is two-thirds the length of the sixth and bears two long, slender 
terminal spines. The lower lateral margin of pleon segment 3 
slightly convex, the lower angle very little produced, and the lower 
margin slightly convex and fringed with plumose setae. Uropod 
2 projecting backward slightly beyond 1, but much less than 3. 
The peduncle of uropod 1 is a little longer than the rami, the outer 
of which is slightly longer than the inner. The relative propor¬ 
tion of these rami is somewhat variable, in some specimens the in¬ 
ner ramus is very nearly as long as the outer, while in others it is 
decidedly shorter. The outer edge of the peduncle of uropod 1 is 
without spines except for a single terminal one, but the inner edge 
bears spines on the distal half; the outer ramus bears three spines 
on the proximal half of the inner edge, but none on the outer edge; 
the inner ramus bears many spines on inner edge and four on proxi¬ 
mal half of outer edge. In uropod 2 the outer ramus is shorter 
than the inner and bears on the outer edge a row of closely set stout 
spines, each of which bears a setule near the apex, the inner edge 
bears a more sparsely set row of spines; in the inner ramus the 
arrangement of spines is reversed, the inner edge bearing the closely 
set row and the outer the sparsely set row. Uropod 3 has the rami 
equal in length, foliaceous, and very bluntly rounded terminally; 
the outer ramus bears a closely set row of plumose setae on the outer 
and inner edges and the distal extremity, and this extremity also 
bears a short, stout, blunt spine, which is clothed with short setules; 
the inner ramus bears a closely set row of plumose setae on the dis¬ 
tal half of the inner margin and the distal extremity, the inner 
margin bears three short stout spines on the distal half and a row 
of short plumose setae on proximal half. The telson is much like 
that of 3. tubieola except that there are two plumose setules near 
the center of the lateral margins. 

Length of the largest specimen is about 19 mm. 

Type.— U.S.N.M. No. 62831. 

Locality .—Location 106-8, steamer Speedwell , 44° 01' N., 63° 20' 
W., about 29% miles S. from Chebucto Head, September 20, 1877, 
110 fathoms, fine sand and mud. 
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The specimens that I have had the opportunity of examining are 
apparently all females, and the dorsal process of the fourth pleon 
segment is just as shown by Sars for the female of S. tubicola, The 
specific name spinosa is given in reference to the rows of strong spines 
on the rami of the second uropods. Stebbing 9 figures Hie second 
uropod of H. laevis as having a row of spines on the outer ramus, but 
those of the inner ramus are not nearly so numerous or conspicuous 
as in the present species. 

HAPLOOPS SIHIUS Stephenwn 

1925. Haploops smSAs E. Stephens®*, Danish In^Zf-Expeditlon, voL 8, pt. 8. 

Oast Malacost VI. Amphipoda. IL p. 156, fig. 46. 

Station 2491 steamer Albatross, east of Nova Scotia, 48° 24' 30" N., 
88 ° 38' IS" W., July 6, 1885, 59 fathoms, white sand; 2 specimens. 

Station 2497 steamer Albatross, east of Nova Scotia, 48° 04' 00" N., 
59° 36' 45" W., July 6,1885,57 fathoms, yellow sand, broken shells, 
hard; 3 specimens. 

Station 2499 steamer Albatross, southeast of Nova Scotia, 44° 46' 
30" N., 59° 55' 45" W., July 6, 1885, 130 fathoms, black mud; 4 
specimens. 

This species was described by Doctor Stephensen from a single 
specimen taken off the western coast of Greenland by the Ingolf 
Expedition. His specimen measured 4.5 mm., while the present ones 
are from 3 to 4 mm.; they appear, however, to agree very well with 
the figures he has given. 

0 Btjdragea tot de Dierkunde, vol. 17, pi. 3, uropod 2, 1894. 

o 




ANODONTITES: A GENUS OF SOUTH AND CENTRAL 
AMERICAN AND MEXICAN PEARLY 
FRESH-WATER MUSSELS 


By William B. Maeshall 

Assistant Curator, Division of Mollusks, United States National Museum 


The honor of describing the second South American naiad of’ any' 
kind fell to Bruguiere (1792a, p. 107) when he described Unio- 
gremosa (now Diplodon granosus). 1 Certainly the credit of describ-' 
ing the first genus of South American mussels fell to him in the same ■ 
year, when he described the genus Anodontites (17926, p. 131) and* 
the third known South American mussel, A. erispata, in the same 
paper. 

From the very start both this genus and species had a hard time 
of it, and were knocked around from pillar to post, and it was not 
until 1909 that they really began to get into the position to which 
they were entitled. Many authors, in dealing with them, have made 
serious errors. It is the object of this paper to correct as far as 
possible all errors that have been made regarding Anodontites and 
the species crispata, and to give a complete account of the early 
history of the genus and species, touching here and there upon the 
history of various other genera, such as Unio and Anodonta. These 
two genera hold such an important place in the history of the naiades 
that in order to understand the group it is necessary to know some¬ 
thing of their early history. The data given in this paper, it is 
believed, will make the beginning of a study of the South AmenVan. 
mussels easy to any student who wishes to enter upon it. 

The first great forward stride in the study of the pearly fresh¬ 
water mussels was in 1788, when the genus Unio was described to* 
include all those pearly, fresh-water mussels having cardinal teeth 
or both cardinal and lateral teeth, a character that segregated them- 
from the marine mussels. The authorship of the genus is generally- 
credited to Retzius (1788), but some credit it to his student Philipps- 
son (1788). The following note by Simpson (1900, p. 679) explains- 
this matter completely: 

This genus was described in a thesis by Laurentius Mtinter Philippsson under- 
his master, Retzius, in the University of Lund, Sweden, and it is often credited* 

1 So far SB known the first mention In literature of any South American pearly fresh¬ 
water mussel was by Klein (1753), who described and figured Triquetra subviridia of* 
Guiana and Brazil. He being a nonbinomial author, his name had to. be rejected in favotf’ 
of Mya syrmatophorra (nc tor called Pri&odoit,«yrm<itop}wra) Meuschen (1781). 

No. 2889.— Proceedings U. S. National Museum, Vol. 79, Art. 23. 

66545—31 t. 
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to the former. I am Informed by Professor Joh. Olir. Moberg, of Land, that 
by a former law or custom of the university the professor was considered the 
author of all papers which a student under him defended. According to this, 
Eetzius must be credited with the genus. This law was repealed in Lund In 
1852. 

Eetzius seems to have been legislated into authorship instead of 
writing himself into it. 

According to Ortmann (1911), American species of “Unio” be¬ 
long to the genus EUiptio . The genus Umo is reserved for Unio pio- 
tovurti, etc. 

Another note by Simpson (1900, p. 674) says that “ Eetzius’ first 
species in Unio, the type of a section without laterals, is the U. mar- 
garitifer , but in 1792 Bruguiere in Choix de Memoires, X, p. 106, 
fully and carefully redefined the genus Unio, restricting it to species 
with cardinal and lateral teeth.” Up to this time, 1792, nothing had 
been done toward classifying the naiades having neither cardinal nor 
lateral teeth. Bruguiere (17925, p. 131) described the genus Ano- 
dontites, founded on the new species crispafa. His description and 
figure of this genus and species lie at the root of the later study of 
the edentulous naiades, especially those from South America and 
West Africa. As his description and figure are inaccessible to many 
students, a translation and a copy of his figures are given herein. 

Bruguiere took what we call the front end of the shell to be the 
back end, and vice versa, the height to be the length, the length to 
be the width. In the translation the following substitutions have 
been made in order to have Bruguiere’s terms * conform to terms 
now in use: 

Anterior substituted for posterior. 

Posterior substituted for anterior. 

Height substituted for length. 

Length substituted for breadth. 

Beak substituted for summit. 

Concentric striae substituted for transverse striae. 

Badiating striae substituted for longitudinal striae. 

Muscle scar substituted for muscular attachment. 

The Latin diagnosis is given verbatim. 

ON A NEW SHELL OF THE GENUS ANODONTITBS* 

By J. G. BauQUikBE 

In tbe Linnaean system the genus of the Moule (Mussel. Mytilus) comprises 
Shells so essentially different that among 20 species treated by that author there 
are really only II that belong to it; the others go into the genus of the Huitre 
(Oyster. Ostrea), Into those of the Syronde ( Avicula , etc.) or of the Oardita', 
and 2 of them belong to the genus Anodontite (Anodontites), of Which I am 
about to give the description. 

* Marshal! (19306, p; 41) published notes on Bruguiere’s use of terms. 

•Froni Journal d’Histoire Natnrelle, voL 1, pp. 131-136, pi. 8, figs. 6, 7,1792. 
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Besides these two shells of which Linnaeus has spoken, and which he has 
designated, in his works under the names of Mytilm cygneus (Anodonta 
cygnea L.) and Mytilua anatinus (Anodonta anatina L.), I know seven other 
species, not counting the one of which I shall speak, most of which have not 
yet been described* . 

The genus Anodontites takes its name from the hinge of the shells that 
inclose it, which is plain and without, teeth, and consequently very different 
from the hinge of the other regular bivalve shells. It differs from the 
shell of the Movie (Mussel. MytUus), not only by this circumstance, which is 
applicable to only a few of the species of this latter genus, but also by the form 
of the shell, which is higher than long in the Movie (Mussel. Mytilua ), and 
fixed by a byssus, while the shell of Anodontites is longer than high and always 
free. Above all they differ by the number of muscle scars, which never exceed 
two in the Movie (MusseL Mytilua ), but always number three in Anodontites , 
without counting some light scars in the cavity of the beaks, which may 
furnish new attachments to the animal of some species, but which are not 
visible in others. 

This last character merits consideration. It is common with the genus 
Mulete ( TJnio ) but is never found in any marine shell, and may thus serve to 
prove the fluviatile origin of the shells in. which it occurs. One should not, 
however, conclude that all fluviatile bivalves have three muscle sears, for 
there is also a genus undescribed and equally distinct from the genera Mulete 
(Unto) and Anodontites, of which the shells have only two scars and which 
live in fresh water only. 

If the best method of conchology should be that which bears equally upon 
animal and shell, one may conclude that until the knowledge of the worms * is 
sufficiently advanced to undertake this work with success, it is at least neces¬ 
sary to consider In shells those parts that offer the most relations with the 
structure of the animals, or at least with some notable part of their organiza¬ 
tion, among which there is no doubt that the muscle scars deserve first rank. 
If Linnaeus had had regard for this essential part of the shell he would not 
have introduced in the genera of the Movie (MusseL Mytilua), Suitre (Oyster* 
Oatrea) and Hyrondes (Avieuia, etc.), which have only one attachment in each 
valve, the Cardita , which has two, and Anodontites, which has three. Further¬ 
more, he would have distinguished the Anomias from the Terebratuias by this 
single character, independent of those furnished by the regularity or irregular¬ 
ity of the shell and by the hinge. 


Anodontite 

Characters of the genus: 

Shell, bivalve, longitudinal, regular, 
free. 

Valves, equal, inequilateral, closing 
throughout, nacreous within. 

Muscle scars, three in each valve; one 
near the posterior border, two un¬ 
equal, united or distant near the 
anterior border. 

Beaks , always eroded. 

Elnge, edentulous, not grooved. 

Ligament , exterior, slightly convex. 


Anodontites 

Charaet generis: 

Testa, Bivalvis, transversa, regularis, 
libera . 

Valvulae, aequales , inaequilaterae, un~ 
dique clausae , intus margaritaceae . 

Impressiones museulares, ires in unr 
aquaque valvula; una prope mar- 

, ginem anteriorem, duae inaequales 
unitae aut di&tantes juxta marginem 
posteriorem. 

Apices, semper erosi . 

, Cnrdo, edentulus nec canaliculatus . 

Ligamentum, exterius parum promi- 
«ens. 


* Mollnsks formerly were classed with worms.—w. B. M. 
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Anodontite crepue 

Anodontite, shell oval, marked with 
radiating striae and with concentric 
striae, which are elevated, rippled. 


Anodontites crispata 

Anodontites, testa ovali, striis longir 
tudinalibus trdnsversisque elevate • 
crlspatis cancellata. 


Description: 

Height, 10 lignes; 5 length, 1 ponce 7 lignes; * diameter, 6^4 lignes. 5 

Form, broad at the rear end, marked with a slight angle terminating at the 
margin; rounded at the front end. 

Valves, thin, furnished on their surfaces with distant radiating grooves, less 
marked near the margins and on the posterior area, crossed by concentric 
striae which are more crowded, elevated, and waving and lightly lamellose 
near the borders. 

Muscle scars, three in each valve; that of the posterior end large and super- 
, ficial, the two of anterior end unequal, rather deep. 

Beaks , eroded, rather prominent, situated anteriorly at the first quarter of the 
length of the shell. 

Ligament, yellowish, extending from the beaks to the posterior third of the 
shell. 

Color, brownish, corneous on the decorticated portion of the beaks, nacre 
silvery and opaque near the margins. 

This shell inhabits the rivers of Guiana whence it was sent to me by M. le 

Blond. 

EXPLANATION OF FIGURES 6* AND f OF PLATE 8 


6. Anodontites crispata . Valves opened, natural size showing muscle scars, of 

which the lower two are united. 

7. The same shell closed, showing its convexity and its ligament. 


It may be noted that there is nothing in Bruguiere’s description 
to differentiate between the genus Anodontites as we now understand 
it and other edentulous naiades, such as Anodonta Lamarck, Leila 
QrhJySpatha Lea, Mutela Scopoli, and others. Except for the spe¬ 
cies crispata, described and figured along with the description of the 
genus, and the locality from which that species came, the name Ano¬ 
dontites might well stand for the genus Anodonta . Brugui&re did 
not notice the peculiar triangular shape of the sinulus and appar¬ 
ently saw no generic difference between his Anodontites crispata 
and the common European edentulous naiades Anodonta eygnea Lin¬ 
naeus {Mytttus cygneus L.), and A. a?iatina Linnaeus (M. anastina 
L.), both of which he mentioned as belonging in his new genus. 

It seems remarkable that Brugui&re founded his genus on a shell 
sent to him from a distance of 4,500 or more miles when, right in 
his own neighborhood, he had available Anodonta eygnea and others 
that he thought belonged in his new genus. Had he. used one of 


* Professor Lamy^ of the Paris Museum, has given me the following equivalents for these 
measurements: 


UGASUl, Jtv -UgZXWS-.----- 

Length, 1 pouce 7 lignes_ 

Diameter, 6% lignes__ 

«PL 1, fig. 3, of this paper. 


-22.25 mm. 
—42.86 mm. 
—14.66 mm. 






ifa.38 ERESH-WATEK MUSSELS, A STODONTITES—MARSHALL 5 

the European species for type, all Anodontas would now be Ano- 
dontites. . The reason he selected the South American shell may have 
been that coming from such a distance it excited a peculiar interest, 
which the home species had failed to arouse because of his familiar¬ 
ity with them, and also that he saw that the South American shell 
was of a species that had never before been found and its sculpture 
of a delicacy and beauty that until then were unknown in fresh¬ 
water mussels and that rarely have been equaled in species discov¬ 
ered since. Marshall (1930a, p. 128) published a brief note on this 
style of sculpture in Anodontites and other genera, remarking that 
so far as known to him it is found only in naiades from the region 
which includes the northern edge of South America, Honduras, and 
Nicaragua. 

Lamarck (1799, p. 87) described the genus Anod&nta as follows: 
“Anodonte. Anodonta. Shell transverse having three muscular im¬ 
pressions, hinge simple, without any tooth. Mytilus cygneus L.” 
There is nothing here to differentiate Anodonta from Anodontites 
except the citation of Mytilus cygneus Linnaeus as an example of 
the new genus. . It seems probable that Lamarck intended Anodonta 
to replace Anodontites , though it is impossible to think of any just 
grounds for the substitution. It is to be noticed that Lamarck’s 
description says nothing about the sinulus. . 

Lamarck (1819, p. 83) gave a much longer description of Anodonta 
than he gave originally (1799, p. 87). His description and remarks 
indicate that he, too, considered the anterior end the posterior. He 
says: “ But what especially distinguishes them {Anodonta) is that 
here the cardinal tooth and the lateral tooth of the Mulettes {Undo) 
have entirely disappeared and that the hinge offers only a simple 
border adnate or applied under the nymphe which is terminated 
anteriorly by a truncation or sinus. It is in this sinus or in the little 
space which the truncation leaves that the anterior extremity of 
the ligament buries itself.” The sinus spoken of hero is what we 
now call the sinulus or ligamental scar in each valve at the posterior 
(not anterior) end of the ligament. 

While, according to our idea, Bruguikre and Lamarck both had 
their shells “ wrong end to,” yet Lamarck had the correct idea of the 
posterior end of the animal, which occupies the shell. He says 
(1819, p. 84): “The animal of Anodonta has' two short tubiform 
apertures, which it forms with the posterior extremity of its mantle 
and which are furnished with small tentacular filaments.” Doubt¬ 
less Lamarck, great naturalist though he was, would have enjoyed 
the joke he perpetrated on himself had he noticed the absurdity of 
having the rear end of the animal at the “ front ” end of its shell. 
It may be that other naturalists of his day had not sufficient knowl¬ 
edge of shell and animal to note the absurdity. At least there seems 
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to have been no notice taken of it. It may have been noticed and 
may have led to a more correct use of “ anterior ” and “ posterior ” 
in referring to the naiades. Rafinesque (±819) in mention of Umo 
used them as Bruguibre and Lamarck did in Anodontites and 
Anodonta , but the next year (1820) he used them correctly in one of 
his papers which have aroused so much controversy over the naiades. 
This is shown by his descriptions; also directly on page 299 (1820) 
thus: “Metaptera * * * means posterior wing. At first (viz* 
1819, p. 426) I adopted Proptera , which was an error, for it means 
anterior wing.” 

Further along in his observations on Anodonta cited above 
Lamarck touches on the embryology of these mollusks. He says: 
“It is hermaphroditic and apparently viviparous; for the eggs pass 
into the gills, where one finds the young with their shell all formed.” 

Swainson (1840, p. 287) offered a generic name Patularia, but 
without description. On page 381 he cites Anodonta ovata Swain¬ 
son and A. rotundata Swainson. These he described and figured in 
his Exotic Conehology (1821-22, pis. 36, 37), but gave no locality. 
Hanley, who edited the second edition of the Exotic Conehology 
(1841), says there that ovata is a synonym of Lamarck’s trapezia!,is, 
while Simpson (1900, p. 922) doubtfully refers it to Gldbaris traut- 
winianus Lea. Hanley let Swainson’s rotundata stand as a good 
species, but Simpson (1900, p. 638) doubtfully thought it the same 
as Anodonta woodiana Lea. Because of the doubt surrounding it 
the name Patularia may well be disregarded, and in any event the 
specimens cited by Swainson probably are not Anodontites. His 
ovata seems to be a Leila , while his rotundata is Anodo-wta woodiana 
Lea, as supposed by Simpson. 

Gray (1847, p. 197) used the name Anodonta esula. On page 206 
of the same paper he says in errata, to “ No. 691 add Glabaris ”— 
probably meaning this as a new generic name for the A. esula, but 
there was no description. 

Anodonta esula Lamarck is now thought to be a variation of A. 
trapesialis Lamarck, and as the latter belongs in the genus Leila 
Gray, 1840, according to Frierson (1922, p. 7), the name Glabaris 
becomes a synonym of Leila. 

. Unfortunately Ihering (1893) and Simpson (1900, p. 916) used 
Glabaris for Anodontites , and the former was in general use until 
1909. Thiele (1909) revived the name Anodontites Bruguibre, and 
Qrtmann (1911, p. 88) confirmed Thiele’s conclusions. Simpson 
(1914, p. 1403) used the name Anodontites. Marshall (1930a, p. 128) 
shows that Ortmann (1921, pis. 40, 41) figured for Anodontites cris- 
pata Bruguibre a species that the next year was described by Mar¬ 
shall (1922, p. 7) as Anodontites colombiensis. 

It is important that Ortmann’s error be corrected, as crispata and 
Goiornbiensis belong in different sections of Anodontites , and a mis- 
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understanding of the true erispata will make the classification of 
the species of the genus invalid. 

It will be well to direct attention here to a footnote by Ortmann 
(1921, p. 589), as follows: “Bruguiere uses Anodontites as ferni- 
nim generis , and this should not be changed.” Most authors have 
used the name as masculine. 

Until recently the division of the edentulous naiades into genera 
depended solely on conchological characters. Upon comparing the 
various descriptions one finds that the description of one genus 
would often fit one or more others. Casual mention was made in 
some species of the ligamental scar, but it remained for von Martens 
(1900, p. 523) to point out. the real importance of the sinulus, and 
his remarks are especially valuable in regard to South American 
naiades. Eeferring to Fischer and Crosse’s classification of Ano- 
donta (1894), he says: “They do not mention the shape of the 
sinulus, a notch in the hinge line, at the hinder end of the ligament. 
This, I think, is an important character, the sinulus being deep, 
triangular, with a sharp point, and vertically as deep as broad, in 
the South American species, and, on the contrary, shallow and 
rounded in the North American and European forms.” 

Practically all the South American naiades with edentulous hinge, 
such as Anodontites and Leila, or with a hinge bearing peculiar car¬ 
dinal teeth and lacking lateral teeth, such as Monocondylaea, Fossula , 
Diplodontites, have the sinulus large and nearly equilaterally tri¬ 
angular. In some of the elongate forms, such as Mycetopoda and 
Mycetopodella, the triangular form is not so distinct, probably being 
modified by the great length in comparison to height found in these 
genera. 

Turning now to the species erispata we find that neither' Simpson 
nor Ortmann understood it. Ortmann (1921) dealt with incorrectly 
identified material from a locality far removed from the type local¬ 
ity. Both Simpson and Ortmann seem to have been misled by 
Bruguiere’s specific name erispata. It evidently was used in the 
sense of crimped, while Simpson, in dealing with A. reticulata 
Sowerby, and Ortmann with A. colovibiensis Marshall, interpreted 
it'as meaning crinkled. “Crimped” and “crinkled,” although 
both translate erispata , are very different, the former conveying the 
idea of regularity in the wrinkling, and the latter the idea of being 
wrinkled or rumpled with little regard to uniformity. “ Crimped ” 
nicely describes the sculpture of A. erispata , while “crinkled” 
describes that of the other two species. 

The Carnegie Museum kindly sent me for examination the speci¬ 
men identified as A. erispata Bruguiere by Ortmann and figured by 
him (1921) on Plate 41, Figures 2a, 2b, and generously donated two 
specimens from the same lot as the figured specimen. The locality 
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is Rio de la Paila, Paila, Republic of Colombia. Comparison with 
the type of A. colombiensis Marshall proves beyond doubt that Ort- 
rnann’s specimens belong to that species and not to A. crispata Bru¬ 
guiere. Figures on Plate 2 of the present paper show that A. crispata 
•Ortmann is exactly like A. colombiensis in form and sculpture and 
radically different from the true A. crispata Bruguiere. 

Ortmann gave as type locality “ South America.” This was not 
explicit enough, as Bruguiere recorded the type locality as “ Rivieres 
de la Guyanne.” 

The localities cited by Ortmann, except Cayenne (Lea), are to be 
rejected. They were Amazon River (Sowerby, reticulaius) and Rio 
de la Paila, United States of Colombia—a tributary of the upper Rio 
Oauca of the Rio Magdalena drainage. Simpson’s statement that 
A. crispata is “ widely distributed in tropical South America ” is to 
be rejected also, for at the present time crispata is known only from 
•Guiana (and in that region probably only from the vicinity of 
•Cayenne in French Guiana). 

From a nomenclatorial standpoint Ortmann made a valuable sug¬ 
gestion when he pointed out in that paper that as crispata is the type 
•of the genus Anodontites it must necessarily be the type of the section 
Anodontites s. s. Simpson (1914, p. 1403) grouped a number of 
species in a section Anodontites s. s., the first group under the sec¬ 
tional description being the group of A. patagonicus and the first 
species in the group being also patagonicus. On page 1414 crispatus 
is the first species in the group of A. crispatus. Although both these 
groups and several others were placed in the section Anodontites s. s., 
the fact that patagonicus heads the list makes it appear that Simpson 
intended that species to rank as the type of the section. 

Ortmann (1921, pp. 587, 588) attempts to correct Simpson’s (1914) 
division of Anodontites in three sections, viz, Anodontites s. s., Sty- 
ganodon von Martens (1900), Virgula Simpson (1900), but because 
of his erroneous identification of colombiensis Marshall with crispata 
Bruguiere the attempt resulted in serious errors. Ortmann says 
<1921, p. 588): 

Styganodon is well characterised by the epidermis; but unfortunately the 
*ype of the genus (Anodontites crispata) undoubtedly belongs to Styganodon, 
having an epidermis (thick, dark, rough, somber colored) which represents an 
.extreme development of the Styganodon structure; in other characters also 
A, crispata is closely allied to. A. tenetiricosa, the type of Styganodon, 

It is clear that, on the one hand, Anodontites (sensu strictiore) must be 
oasedfor crispata and, on the other hand, that Styganodon is a synonym of this, 
tfbe type of the. latter being closely related to ci'ispata, ; This necessitates a 
searrangement of the sections and a revision of their nomenclature. 

The Well-known Anodontites l tenebricosa Lea is the type of Styg- 
. anodon* Its features are so different from those of A. crispata that 
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the two can not possibly be members of the same section. Therefore 
the section Styganodon must be accepted as valid and A. crispata 
must be placed as the type of Anodontites s. s. At present it is 
believed to be the only species thoroughly entitled to a place in that 
section but showing relationship to others, which might well be 
placed in a subsection, or perhaps better in a new section to include 
species such as puberula Gould, tortilis Lea, hiteola Lea, pittieri 
Marshall, aromia H. B. Baker. These species have a type of perio- 
straeum that has relationship to that of A. crispata and to a lesser 
extent to that of A. colombiensis, but very little similarity to that of 
A. tenebricosa. 

Simpson (1914, p. 1403) accepted the generic name Anodontites 
instead of Glabaris, which he had used in 1900. In 1914 his treat¬ 
ment of the synonymy of A. crispata was as follows (rejecting such 
references as were based upon simple citations of names unaccom¬ 
panied by figures or descriptions): 

ANODONTITES CRISPATUS Bracnttn 

Anodontites crispatus Brugui&re, Jl. d'Hist. Nat. I, 1792, p. 131. [To this he 
should have added pi. 8, figs. 6, 7.] 

Anodonta crispata Lamarck An. sans Vert. VI, 1819, p. 86. 

? Anodonta crispa Lamarck Enc. Meth. II, 1827, p. 147, pi. cciii, fig. 3. 

Anodonta puherula Gould U. K. Expl. Ex. xil, 1852, p. 434, figs. 548, 548a, 548b. 
Anodon reticulatus Sowerby Conch. Icon, xvii, 1867, pi, x, fig. 27, 

His treatment in 1900 was the same as the foregoing except that 
Glabaris was used, and on page 919 there was a footnote to Anodonta 
crispata Lamarck, saying: “ Lamarck refers to Encyclopedic M6tho- 
dique pi. cciii, figs. 3, 3a, 3b,” and a footnote to Anodonta puberula 
Gould, saying: “According to Lea’s note on the margin of this 
description the species= crispata. I think he is right.” 

Lamarck’s (1819, p. 86) description of Anodonta crispata was as 
follows: 

7. Anodonte crfpue. Anodonta crispata. 

A. testd oblongo-ovatd, subdepressd, tenui, medio coarctatd; costellis longir 
tudinalibus oonfertis, planulatis, tramversim sulcato-crispis. 

Encyclop. pi. 203. f. 3. a, b. 

Habite.dans les rivieres des regions australes? Du voyage 3e 

Baudin. Mas. n°. Mon cabinet. Son epiderme office sur le milieu, et 
presque sur le c6t6 posterleur, des cOtes rayonnantes, aplaties, traver- 
sdes par des sillons arquds, frfiquens et ondds. Cet epiderme est d’un 
brun-fauve. Largeur, 51 millimetres. 

There is nothing in this description to show that Brugui&re and 
not Lamarck was the author of crispata except the reference to the 
figures in the Encyclop6die Methodique. Those figures are a rather 
poor reproduction of the figures published by Bruguiere with bis 
original description of crispata in 1792. A. crispa Lamarck is a mis- 
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print for A. crispata. The dates and authors of early volumes of the 
Encyclopedic are confused. Bruguiere died before he could prepare 
the explanation of the plates of the part prepared by him, and this 
work later was done by Bory St. Vincent. Sherbom and Woodward 4 
explain the dates of this publication. 

So far as Anodontites cris'pata is concerned the Encyclopedic is of 
no importance except for Lamarck’s reference in Ms description to 
Bruguiere’s figures 3a and 3b, and future students of this species 
may well dismiss it from consideration. 

As shown by Simpson’s synonymy of A. crispata , given above, the 
collection of the United States National Museum contains a number 
of specimens arranged under that name. Only one of them is really 
crispata, It is No. 86402 from Cayenne, French Guiana, and was 
received by Isaac Lea from Baron Ferussac. Although sure 
that this specimen was A. crispata , to make assurance doubly sure 
the aid of the Paris Museum was sought in an effort to locate Bru- 
guikre’s type. The location of the type is unknown, but Professor 
Lamy sent notes that are of special interest. He says: 

. The only specimen of Anodonta crispata, which is found mentioned in a cata¬ 
logue of our collections made towards 1835, is the individual described by 
Lamarck in the Hist, des Anim. S. Vert., vol. VI, first part, page 86, figure 3a-b 
of plate 203* of the Encyclopedic Methodique. Consequently, from that period 
(1835) there was no trace here of the type of Bruguiere. That specimen of 
Lamarck still exists in our collections, accompanied by a label written in 
Lamarck’s hand, "Anodonte crepue, A. crispata,” and by another behind it 
with this statement: “Cayenne? from the Voyage of Capt. Baudin.” It can 
not therefore refer to the type of Bruguiere dating from 1792, as the Baudin 
Expedition was in 180L 

In view of the relations which existed between Bruguiere and Lamarck, it 
is possible that the latter, who certainly must have seen the type of the former, 
borrowed the name crispata from him; but that is not to be found stated 
anywhere 

Later Professor Lamy bad photographs on an enlarged scale made 
at my request to show the sculpture and interior of that specimen of 
A. crispata, and they prove conclusively that our specimen (No. 
86402} is that species. So far as known to me our specimen and the 
one in the Paris Museum are the only two still in existence that 
have received careful study. 

Because of the fact that A. crispata lies at the root of the study 
of South American naiades; the injustice and errors that have at 
tended its stormy career, and the ease of offering more accurate 


* On the dates' of the Encyclopedic Mdthodique (Zoology). Froc. Zool. Soe. London, 
1893, pp. 582-584; 1899, p. 595. 

* L&msrefc referred to pi. "203, figs Sa-b, but they are copies of Bruguiere’s original 
figures and, consequently, could not have been made from the specimen now In the Paris 
Museum.— w. n.it 
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illustrations than were possible in Bruguiere’s time,, the species, 
deserves a fuller description than has ever been given it. The fol¬ 
lowing is therefore offered: 

ANODONTITES CBISPATA Brngniire 

. Shell elongate-ovate, rather compressed and thin. Anterior end 
narrower, rather abruptly rounded, obliquely fading into the ventral 
margin. Posterior end broader, obliquely truncate above to a rib on 
the posterior dorsal area, then rounding into the ventral margin with¬ 
out angle. A shallow depression across the disk from beak to near the 
middle of the ventral margin. Ventral margin nearly straight, very 
faintly incurved at its middle portion and slightly gaping in that 
region. Posterior dorsal ridge rounded; above it a rather strong 
rib running across the dorsal area from the beak to the posterior 
margin. Sculpture of many festoons arranged to form a beautiful 
sculpture, which is distinct both radially and concentrically. Radi¬ 
ating from the beaks to the margins are many apparent sulci, but 
they are formed by the festoons being arranged on the background in 
radiating units, the space between each adjoining unit seeming to 
be cut into the surface. The sculpture is less pronounced and some¬ 
what confused on the anterior and posterior areas. Color nearly 
uniform light chestnut. Interior not very iridescent, bluish white, 
the nacre appearing to be radiately striate. Anterior adductor sear 
moderately deep, the posterior scar superficial. Sinulus distinctly 
triangular, its lower end slightly hooked. Prismatic border rather 
narrow. Pallial line scarcely visible. U.S.N.M. No. 86402. Length, 
32 mm. Height, 20 mm. Diameter, 10 mm. Cayenne, French 
Guiana. Lea collection, from Ferussac. 

In the above specimen the microscopic radiating striae described 
by Marshall 10 as being generally characteristic of Anodontites and 
some other genera show only as faint traces here and there, as they 
seem to have been scuffed off. The striae figured in that paper on 
Plate 1, figure 1, do not belong to crispata but to a specimen of luteola 
Lea, which had been wrongly identified. 

In the foregoing description the three features of most" importance 
are: (1) The triangular sinulus, which was not mentioned by 
Bruguiere; (2) the locality Cayenne, French Guiana, as Bruguifere’s 
type came from “les rivieres de la Guyanne”; and (3) the peculiar 
sculpture, which proves that the specimen is of the species crispata 
and that Ortmann was mistaken in his identification of this species 
in his Carnegie paper of 1921. 

Anodonta puberula Gould, of which the type is in the United 
States National Museum (No. 5933), resembles crispata in form, but 


“Proe. U. S. Nat. Mus., vol. 67, art. 4, pp. 1-14, pis. 1-4, 1926. 
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while it is a true Anodontites and groups with A. tortola Lea, A. 
pittieri Marshall, and some others that show a rather distant rela¬ 
tionship to crispata, it is distinctly different from it, as might have 
been expected from the fact that it comes from Peru, while crispata 
comes from French Guiana. 

Anodon retieulatus Sowerby, as shown by its description and by 
specimens in the United States National Museum, does not even 
belong in the section Anodontites s.s. with A. crispata , but probably 
in the section Styganodon with A. tenebricosa and others. 

With the above explanations the synonymy of Anodontites crispata 
Bruguihre will be as follows: 

1792. Anodontites crispata Bswciiuin, Journ. d’Hist. Nat., vol. 1, p. 131, pi. 8, 
figs 6, 7. 

1798. Anodontites crispata BsuomfeBB, Ency. U6th., vol. 1, pi. 203, figs. 3a, 3b. 
1819. Anodonta crispata Lamabox, Hist. Nat. Animaux sans Vert., vol. 6, p. 80 
(with a reference to Ency. M4th., pi. 203, figs. 3a, 3b). 

1870. Anodon schomburgianus Sowerby, Conch. Icon., vol. 17, pi. 34, fig. 137. 
(British Guiana.) 

Haas (1931, p. 95), in his treatment of A. crispata Brug., adds 
the mistakes of Simpson to most of those of Ortmann and hence 
this portion of his work is to be rejected, except, perhaps, his cita¬ 
tion of Cayenne, French Guiana, as the source of one of his speci¬ 
mens. This may be the true A. crispata . His citations of locali¬ 
ties in Colombia and Ecuador are erroneous. They probably refer 
to specimens of A. colombiensis Marshall (Colombia) and A. 
napoensis Lea (Ecuador) i Haas has made matters worse by plac¬ 
ing A. napoensis Lea in the synonymy of A. crispata Brug., while 
he places the very closely related A. colombiensis Marshall in the 
synonymy of A. soleniformis Orbigny. 

Marshall (1931, p. 16) describes the new subgenus Buganodontites 
to include the two species A. colombiensis Marshall (type) and A. 
napoensis Lea. 

NOTE ON THE LASIDIUM 

Ihering (1891, p. 480; 1893, p. 48) described and figured the em¬ 
bryo of Anodontites wymanni Lea, and stated that the embryos occur 
.in the inner gills.. He called the embryo a lasidium. Having three 
pieces it is entirely different from the gloekidium , which has two 
pieces, commonly found in naiades. Since that time •“ lasidium ” 
has had frequent and important mention in classification. Because 
of Ihering’s eminent standing a's a naturalist we are compelled to 
accept, his'findings until they are proved to be incorrect, but in 
biology We give great respect to analogy, and his discoveries are so 
different from what we should, expect from the analogy between 
Anodontites, Diplodon, Anodonta , Undo, and other naiades that we 
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may be pardoned for harboring doubt as to the correctness of his 
discoveries. Should his observations be confirmed, the fact will 
lessen our faith in analogy, and we may then doubt that the naiades 
normally have taxodont hinge, and a number of other beliefs which 
we accept as truth but which rest upon analogy and not upon abso¬ 
lute proof will have to be discarded. 

Ihering seems to be the only naturalist who has seen the embryo 
of Anodontites. Simpson never saw one, nor did Ortmann (1921, 
p. 567), who says regarding the whole subfamily Mutelinae: “It 
is a very singular circumstance that I have not been able to find 
lasidia (or any other form of mature larvae) in my material, al¬ 
though a good many gravid females of various species and genera 
are at hand.” I have been trying for a long time to obtain from 
naturalists in Costa Rica, Colombia, British Guiana, Venezuela, and 
Uruguay any species of naiad with a triangular sinulus containing 
ripe embryos, but so far without success. Attention is called to 
this in the hope that naturalists may be led to make special effort to 
obtain material that will either confirm or disprove Ihering’s re¬ 
sults. Proof or disproof would be a great stride forward in our 
understanding of the naiades. 

Notwithstanding the difficulty of obtaining specimens of the 
Mutelinae containing ripe embryos, it is known from the observa¬ 
tions of Ihering and Ortmann that the inner gills form the mar- 
supium. Species belonging in that subfamily may be obtained from 
Mexico to Patagonia and also in West Africa. Any species show¬ 
ing the characteristic nearly equilaterally triangular sinulus or liga- 
mental scar at the rear end of the ligament would probably give the 
key to the embryology of the whole subfamily, provided it con¬ 
tained ripe embryos. The breeding season is unknown; hence it 
might be necessary to look for gravid specimens each month in the 
year until the proper season is discovered. The inner gills when 
gravid probably become padlike from the multitude of embryos 
gorging them, while the outer gills remain normal. Ripe embryos 
in the naiades whose embryology is known are minute white shells 
consisting of two valves. A little of the inner gill of South Ameri¬ 
can species teased out and examined under a microscope will re¬ 
veal at once whether embryos axe present. 
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EXPLANATION OP PLATES 
Plate 1 

Figtjbe 3. Anodontites crispata Bruguifcre, from Cayenne, French Guiana. U.S. 
NJM. No. 86402, X2 diam. 

2, 8. Photographic copies of Brugutere’s figures (1792a), plate 8, figures 
7 and 6, respectively. 

4 Lamarck’s “ type n of Anodonta crispata in the Paris Museum, Xl% 
diam. 

Plate 2 

Figtjbh 1. Anodontites colombiensis Marshall, natural size. A specimen figured 
by Ortmann (1921, pi. 41, figs. 2a, 2b), for A. crispata Brug. It 
comes'from Rio de la Paila, Paila, Colombia. 

2. Anodontites crispata Brugui&re, X4 diam. From U.S.N.M. No. 86402, 

.shown on Plate 1, Figure 1. 

3. Anodontites colombiensis Marshall, X4 d*am., sculpture of Ort- 

mann’s “A. crispata Brugufere,” shown in Figure 1 of this plate. 

4. Anodontites colombiensis Marshall, sculpture of type, X4 diam. 

5. Anodontites wispata Brugui£re, X2 diam. Dorsal view of U.S.NJML 

No. 84402, shown on Plate 1, Figure 1. 

6. Anodontites colombiensis Marshall. Type, natural size. 
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THREE NEW PARASITIC NEMATODE WORMS 


By Mary Scott Sktnker 

Junior Zoologist, Zoological Division, Bureau of Animal Industry, United 
States Department of Agriculture 


The nematodes described in this paper are from three sources. The- 
first one, a species of Metabronema, is from a fish host and was col¬ 
lected by Mrs. M. Q. Bowman, of the Amory-Smithsonian. expedi¬ 
tion, from the region of the Matamek River, Province of Quebec,. 
Canada. The specimens of Passalurua were collected by R. G. Meader,- 
of Hamilton College, Clinton, N. Y. Those designated as Metathe- 
laaia were collected by Dr. M. C. Hall and Dr. Eloise B. Cram, of the 
zoological division, from viscera forwarded to the Bureau of Animal 
Industry by F. W. Koehler, of the Bureau of Biological Survey. 

Family SPIRURIDAE Oerley, 1855 
Subfamily SPIRUMNAE BalUiet, 1915 

METABRONEMA CANADENSE, sew species 

items 1 to 8 

Specific diagnosis .— Metabronema: The head measures 38/* to 40/* 
in diameter. Oral aperture simple. The esophagus varies in lengtR 
from 2.135 mm. to 2.8 mm. Transverse cuticular striations are con¬ 
spicuous in the anterior fifth of the body, the distance between then* 
being about 5/t. The nerve ring is situated near the anterior end o <S 
the esophagus, about 60/t from the posterior end of the vestibule: 
Cervical papillae were not observe/!. 

Male, 5.8 mm. to 7.1 mm. in length with a m aximum diameter of 
205/t. The anterior portion of the esophagus is 900/* to 960/t long; 
the posterior portion is about 1.27 mm. long. The tail is spirally 
coiled, making two or three complete coils. Caudal alae are con¬ 
spicuous and are provided with four pairs of pedunculated preanal 
papillae, the posterior pair being located dose to the doacal opening: 
The spicules are unequal, the right one 330/t long, the left 115/t long. 

Female , 9.5 mm. to 10.4 mm. long, with a diameter at the vulva of 
about 150ft. The anterior portion of the esophagus is about 800/*. 
long, the posterior portion about 2 mm. long. The vulva is located 
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near the equator of the body, and the anus is about 60/* from the 
posterior end of the body. The eggs, which are in the morula stage 
in the uterus, are thick shelled and are 38/* to 46/* long by 23/* to 29/* 
wide; the thickness of the shell is about 5/*; no polar filaments were 
demonstrable. 



7u*b&bb 1-0.— Me Mromn hi <a m 1, Anterior end-of male; 2, egg; 0, region 
of T&va.; 4, head of male, e» face view; 5, posterior end of male; 6, posterior 
end of female 
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Hosts.— Primary: Scdvelmus fontinalis; secondary: Unknown. 

Location .—Not recorded; presumably the digestive tract. 

Distribution .—Canada (Matamek River, Province of Quebec). 

Type specimen. —U.S.N.M. Helm. Coll. No. 8036. 

Remarks .—This form fails in several details to conform to the 
generic diagnosis given by Torke and Maplestone (1926). There is 
no gubernaculum, and the pair of sessile papillae near the tip of the 
tail of the male was not observed. It is possible that the latter is 
present, but the tail is so tightly coiled that with the limited material 
at the writer’s disposal it seemed better to leave this point undeter¬ 
mined than to risk the destruction of a specimen in further attempts 
to demonstrate these papillae. The eggs possess no polar filaments. 

With only two species in a genus it is difficult to determine which 
characters are of generic rank and which are of only specific value; 
therefore, it is preferable to leave the generic definition unchanged 
until adequate evidence is obtained to enable one to evaluate these 
characters. 


Family OXYTJRIDAE Cobbold, 1864 

PASSAWRUS NONANULATUS, 1 new specie* 

I'rouBEa 7 to 11 

Specific diagnosis. — Passalwrus: Mouth with 3 lips surrounded by 
4 submedian papillae and 2 amphids. Within the short vestibule are 
three curved teeth surrounding the opening to the esophagus. Cervi¬ 
cal papillae are not apparent. The cervical alae are notched about 
372j» from the anterior end. 

Male, 3.4 mm. to 4.1 mm. long, with a maximum width of about 
272ft. The width of the head is about 38ft. The entire esophagus 
is 395/* to 403;* long. The bulbar region is about 114ft long and 
122ft wide. The narrow posterior portion of the tail is about 213ft 
long. There are two pairs of circumanal papillae, and a pair of 
smaller papillae is situated at the point where.the narrowing of the 
diameter of the tail takes place. One pair of the circumanal papillae 
is preanal, the other postanal. Both pairs are situated dose to the 
doacal aperture. The spicules are 114ft long; 

Female , 72 mm. to 8 mm. long, with a maximum diameter of 400ft 
and a width at the anterior end of 46ft to 68ft. The esophagus meas¬ 
ures 524ft to 555ft in length, the bulb alone being 144ft to 160ft long 
and 144ft to 167ft wide. The vulva is situated about 1.6 mm. from 
the anterior end and the anus about 1.6 mm. from the posterior end. 


1 Harpers’ Latin Dictionary gives the word anulus with the single “n." Therefore, Jt 
is preferable to retain this spelling for a specific name based upon that word. 
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The slender portion of the tail is 152/* long. Two ovaries are present. 
The eggs are thin shelled and 85/* to 129/* long and about 60/* wide; 
they are unsegmented. 



FiGOBBB 7-8b .—Patsalurua nonawlatv»: 7, Anterior end of male; Sa, posterior end 
offeni&Ie from OatUs levies; 8b, posterior end of female from Lupus americanus 
8c. Pcmaiunti ambiguus: Posterior end of female, showing the moniliform 


condition 

Pigcwds Passalurv* noncmulatwi: 9, Bn face view; 9a, egg; 10, posterior end 

of male, ventral view; 11, posterior end of male, lateral view 
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. Hosts. —American varying hare ( Lepus amencmus) , coyote (Cants 
testes)? 

Location. —Small intestine. 

Distribution.— United States (Cheboygan County, Mich., and 
Olympia, Wash.). 

Type specimen. —TJ.S.NM. Helm. Coll. No. 28468. 

Remarks ^—This species lacks the simulations found on the tail in 
mature females of Passalurus ambigwus. It is impossible, however, 
to determine in all cases in the earlier literature whether the author 
was describing a form in which the mature females possessed a monili- 
form fail. Both Schneider (1866) and von Linstow (1899), as well 
as Budolphi (1819), fail to mention simulations if they were present 
in the mature females described by them. Dujardin (1845), on the 
other hand, mentions them. This leaves it a question as to whether 
one or more species of Passalurus have been observed up to the time 
of this report, but P. ambigwus is now established as showing a 
moniliform condition in the female tail. The spicules in both spedes 
are about the same size, but they differ slightly in shape. The anal 
papillae of P. nonmutatus are not in agreement with those in the 
description of P. ambigwus given by Danheim and Ackert (1929) 
and that of Hall (1916); therefore the two species differ in this 
respect. Danheim and Ackert give the number of these papillae for 
P. ambigwus as five, and so also does Hall. The writer has examined 
in ventral view many specimens of P. nonanulatus and finds only 
the two pairs of anal papillae as described. Hall (1916) and Dan¬ 
heim and Ackert (1929) agree in reporting for P. ambigwus an 
unpaired papilla located directly behind the cloaca! aperture, but 
among other authors there is little agreement in regard to the number 
of perianal or adanal papillae assigned to this species. In favorable 
mounts of P. ambigvm the appearance of this “ unpaired ” papilla 
is such as to suggest that it represents the fusion of two papillae. 
Seurat (1916) describes and illustrates three pairs of large perianal 
papillae and a small pair situated immediately posterior to the cloaca! 
aperture. Von Linstow (1899) describes and illustrates only two 
pairs of perianal papillae. Dujardin (1845) does not mention any 
such papillae, and Schneider (1866) indicates only one pair as 
situated near the cloacal aperture, although another pair is described 
and illustrated by him as approximately at the sideor “ fast seitlich 
stehend.” Yorke and Maplestone (1926) describe three pairs of large 
“ peridoacal papillae.” The pair of papillae situated at the point 

1 The specimens of tills species from the coyote (Oanis lestes) (TJ. S. N. M. No. 26786) 
were collected by Dr. E. B. Cram, the Intestine of the host having been sent from Olym¬ 
pia, Wash., to the Bureau of Animal Industry by Dr. Glenn B. Bach, formerly of the 
Bureau of Biological Survey. The presence of Passalurus nonanulatus in a carnivore 
undoubtedly represents a case of spurious parasitism following the ingestion of the normal 
host, the hare, by the coyote. 
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where the tail narrows in diameter is much less conspicuous in P. 
nonanulatus than in P. amhiguus. No caudal alae are present in 
P. Ttonamlaius. 



Figures 12-19 .—-MetatTielazia califomica: 12, Anterior end of male, showing 
cervical serrations; 13, head of male, en face view; 14, anterior end of male; 
15, egg; 16, anterior view of head, showing the quadripartite condition in the 
region of the vestibule; 17, anterior half of male, showing loop in the testis $ 
18, posterior end of female, showing vulva and anus, lateral view; 19, posterior 
end of male, lateral view 
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Family THELAZHDAE Railliet, 1916 

METATHELAZIA, new genus 

Generic diagnosis .—Thelaziidae: Mouth without lips but followed 
by a vestibule in the region of which the body wall is divided by in¬ 
dentations into 4 pillarlike structures giving the quadripartite ap¬ 
pearance of the head in anterior view (fig. 16); 4 submedian papillae 
and 2 amphids; esophagus muscular throughout, enlarged posteriorly, 
the fibers of this portion being coarser than those of the anterior por¬ 
tion, which gives the appearance of 2 parts to the esophagus. Males 
with tail bluntly pointed and recurved, without caudal alae; seven 
pairs of sessile caudal papillae of which four pairs are preanal; 
spicules equal and transversely striated; gubemaculum present. 
Females with tail slightly curved and pointed; vulva near anus; 
uterus apparently double. Oviparous; morulated eggs with a thick 
shell. 

Type species.—Metathelazia califorrdca, new species. 

METATHELAZIA CAL3FOBNICA, new species 
Figures 12 to 19 

Specific diagnosis. — Metathelama: Cuticle longitudinally striated. 
Mouth without lips. Diameter of head about 38/t. Four or more 
cuticular folds or serrations are present in the cervical region. The 
most anterior fold is situated about 38/i from the anterior tip of the 
head and each of the other folds is about 12/* posterior to the one 
preceding it. The club-shaped esophagus is 500/t to 640/t in length 
and has a maximum width of about 68/1. The anterior portion is 
182/i to 190/i in length. The nerve ring is about 122/i from the 
anterior end. 

Male, 6.6 mm. long with a maximum diameter of 352/u The eso¬ 
phagus is 502/i in length and has a maximum diameter of 72/*. Of 
the seven pairs of caudal papillae, three pairs are postanal. The 
testis is a prominent structure originating about midway between the 
anterior and the posterior ends of the body. It passes, anteriorly , to 
a point about one-sixth of the distance from the anterior end where it 
forms a loop and passes posteriorly to the region of the cloaca. The 
spicules are equal, 225/* long, their greatest width being 25/e. The 
gubemaculum is crescent shaped and about 42/i long. 

Female , much larger than the male; estimated from fragments 
procured from the lynx, the total length of the mature female is about 
20 mm. or longer. Maximum width about 241/*; the width at the 
anus about 76/*. The anus is about 110/i from the posterior end of 
the body and the vulva about 320/t from the end. The ovary appears 
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to be double. The eggs are numerous and thick shelled, 38/t to 40/* 
long by 2S/i to 30/* wide. Most of them are in the morula stage, 
while in those most fully developed the vitelline membrane is shrunken 
away from the shell, thus concealing the details of the stage of devel¬ 
opment reached. No further details could be determined from the 
fragmentary specimens. 

. Hosts. —Primary: Lynx {Lynx rufus califormcus), puma {Felis 
hippolestes ); secondary: Unknown. 

Location.— Lungs. 

Distribution .—United States (Lassen County, Calif., and Las 
Vegas, N. Mex.) 

, Type specimen. —U. S. N. M. Helm. Coll. No 25337. 

Remarks .—The genus to which Metathelazia is most closely re¬ 
lated is Thelaszia. The two genera are similar in the following char¬ 
acters: The mouth is without lips; a buccal capsule or vestibule is 
present; the esophagus is moderately short; the tail of the male is 
recurved and is without caudal alae; cervical serrations are present. 

The genus Metathelazia may be distinguished from the genus The- 
lazia by the fact that in the former the vulva is in the posterior 
region of the body, the spicules are equal, the preanal papillae are 
limited to four pairs, the cervical serrations are less conspicuous and 
fewer in number, and the members of the genus are found in the 
lungs of mammals. 
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REPORT ON A COLLECTION OF INSECTS OF THE ORDER 
TRICHOPTERA FROM SIAM AND CHINA 


By A. B. Martynov 

Zoological Museum, Academy of Sciences, Leningrad, U. S. S. R. 


The trichopterous fauna of Szechwan is a very interesting: and 
apparently very rich one. Nearly all the species found proved to 
be new. It is not a typically Chinese fauna, but resembles more 
that of the eastern Himalayas and of Tibet. 

The material herein described is all in the United States National 
Museum. The Chinese portion was collected by Dr. D. C. Graham, 
of Suifu, Szechwan Province, China, while the Siamese specimens 
weretakbn by Dr. W, L. Abbott. 

Family RHYACOPHILIDAE 
Genus RHYACOPHILA Pictet 

RHYACOPHILA SINENSIS, new species 
Plate 1, Figures 1, 2 

Description .—Head and thorax brown. Anterior femora brown¬ 
ish, median and posterior ones yellowish; anterior and median tibiae 
brown, with yellow markings; posterior tibiae yellowish; tarsi 
brownish. Abdomen brownish, yellowish beneath. Anterior wings 
brownish, with indistinct pale reticulation; second apical fork « 
little basad of the first. Posterior wings subhyaline, pterostigma 
opaque; second apical fork beginning clearly earlier than the first 
one. Male'. Ninth tergite with a long, narrow median process, 
which is directed downward and somewhat dilated at its apex. The 
hind margin of the ninth tergite at the sides of the median process 
is blackish and forms two small projections directed backward. 
Inferior appendages 1 brownish; the basal joint, viewed laterally, 
is broad; second joint subdivided by a broad triangular excision into 
two lobes, the upper one broad, subtriangular, the lower one of the 

1 1 use this term for pedes genitales of authors. 


No. 2891.— Proceedings U. S. National Museum, Vol. 79, Art. 25. 
66680—31-1 1 
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same length, but only about one-half as broad. Seen from above, 
both these lobes are narrow, somewhat dilating to their rounded 
ends. Penis long and very slender, somewhat curved in S-shape; 
titillators a little shorter, but also long and slender, acute at their 
ends,* both penis and titillators brown. Length of body, 9 mm.; 
that of the anterior wings, about 13 mm. 

Allied to Rhyacophila hobsoni Martynov (Tibet). 

Type.—Male, U.S.N.M. No, 43156, collected at Yellow Dragon 
Temple, near Songpan, Szechwan, 11,000 to 14,000 feet altitude, 
July 25-28, 1224. 

Specimens examined. —One, the type. 

RHYACOPHILA *pede» 

Description .—Anterior wings brown, with distinct pale irrora- 
tions; second apical fork a little basad of the first, but the footstalks 
of both forks are short, much shorter than in preceding species; the 
forking of Es in the posterior wings is similar to that in the anterior 
ones. Apparently a distinct species. Length of body, 7 mm. 

Specimens examined .—One female, from Yellow Dragon Temple, 
near Songpan, Szechwan, 11,000 to 14,000 feet altitude, July 17-20, 
1924. 

Genus GLOSSOSOMA Curtis 
GLOSSOSOHA ANALE, new species 
Plate 1, Fictobes 3 to 7 

Description, .—Head and thorax brown above; antennae yellow, 
with brownish simulations; apical portion darker; palpi brownish. 
Side of thorax yellowish. Femora yellow; tibiae brownish yellow; 
tarsi also somewhat brownish; spurs 1, 4, 4, long, brown. Abdomen 
brown above, ochraceous beneath; genital segments dark yellow. In 
females tibia and basal tarsal joint of the median legs dilated; spurn 
■"similar to those in male, long, dark brown. Anterior wings (male) 
somewhat brownish, resembling those of G. valvatum Dimer; dis- 
coidal cell somewhat elongated; media approximated to CuA in its 
basal portion, but united with it at a point only; M s +< approximated at 
its base to CuA,; CuP 2 slender ; A, and A 2 thick, distinct; As arcuate 
and strongly convex backward, inclosing with A, a large subelliptical 
opaque area. The venation of the posterior wings is similar to that 
of G. valvatwn Ulmer, but the discoidal cell is somewhat longer; 
second apical cell narrow at its base; third apical fork twice as long 
as its footstalk. 

*CuP la a term I Introduce tor A, of authors, changing their Ar-Ai to A,—A* 
respectively. 
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Male: Ninth, dorsal segment very broad, forming above a broad, 
subtriangular projection; ventral portion very narrow, covered by 
the eighth segment; seventh stemite forming a transverse arcuate 
platelike projection; the base of the sixth stemite provided with a 
large platelike appendage, almost square, if seen in front, but its 
hind margin appears as if broken. 

The tenth segment is divided into two lateral portions, each of 
which is also divided by a deep oval excision into two lobes or 
processes. Upper, or inner, processes are long, slender, and acute 
at their ends, curved downward (if viewed laterally). Lateral 
lobes are much shorter, triangular from side, rounded at their ends 
above, bearing numerous long hairs. These lateral lobes are united 
at their bases with large basal pieces, forming internally two other 
lobes, similar to these, but Sorter, pale, and bearing several stiff 
blackish curved hairs. 

Unpaired median process of the ninth tergite long and broad, its 
left margin straight, the right one convex, arcuate; apical portion 
narrow, almost daw-shaped, with apex directed to the right side. 
Penis not exserted in our specimens. In the female the wing vena¬ 
tion is similar to that in the male, except tire anal region. There 
is but a small tooth on the sixth stemite. Length of body, 5.5 to 
6.5 mm.; expanse, 16 mm. 

In the structure of male genital segments this species resembles 
Glossdsoma vdLvatwm Ulmer, but differs obviously by the configura¬ 
tion of anal region in the anterior wings, as well as by the structure 
of the tenth segment. 

Type. —Male, U.S.N.M. No. 43163. 

Specimens examined .—Two males and two females, induding the 
type, from Shin Kai Si, Mount Omei, Szechwan, July 1-27, 1922; 
one male, from Shin Kai Si, Szechwan (4,400 feet), July, 1922. 

GLOSSOSOMA CAUDATUM, sev specie* 

Plate 1, ITguees 8 to 11 ' 

Description .—Head and thorax blackish brown above, with yellow¬ 
ish hairs. Antennae yellow, with brown annulations, which are 
broader than in G. ancle ; distal portion of antennae brownish, basal 
joint testaceous. Thorax brownish yellow laterally; legs dark yellow. 
Abdomen brownish above, yellow beneath; ninth and tenth segments 
yellow. Anterior wings brownish or fumose; their venation is simi¬ 
lar to that of G. anale , differing chiefly in the configuration of the 
anal region. Ai sinuate; A s directed rather downward, to the base 
of the “anal callosity”; this structure is very distinct, transverse, 
pale yellow, raised upward. 

Male: Ninth dorsal segment not so broad as in G. anale , its pos¬ 
terior margin being only feebly convex, if seen dorsally. Transverse 
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projection of the seventh stemite as in that species; appendix of the 
stemite very large, longer than in G. anale, but narrower, form¬ 
ing an elongated plate, truncate at its end. 

Tenth segment divided into two lateral portions, as in G. anale. 
Basal part of each lateral portion broad, forming, laterally, a rounded 
ventral angle, bearing several black stiff hairs; upper and inner part 
produced into a long and thick process, narrowing to its apex if 
viewed laterally; seen from above, each of these portions is thickened 
in the middle, apical portion excised and thus forming two small 
blackish teeth. Both lateral portions of the tenth segment are united 
in their basal portions by the median pale and unchitinized mem¬ 
branous portion. IntemaEy one may make out two small projections 
of the tenth segment, but they are invisible externally. The unpaired 
process of the ninth sternite is broad and triangular in its basal por¬ 
tion, but its distal portion is slender, fingerlike and long, clothed with 
yellow hairs. Above it is a very long process, slender, rodlike, and 
somewhat thickened in its distal portion; apically it bears a small 
lender appendix, acute at its end. This structure belongs to the 
pehis.' Length of body, 5 mm. 

This is a very distinct species, but apparently allied to both Glosso- 
sorm anale and G. vcdvatvm. 

Type.—Male, U.S.N.M. No. 43164. 

Specimens examined .—Two males, from Shin Kai Si, Mount Qmei, 
Szechwan, July, 1922. 

Family STENOPSYCHIDAE 

Genus STENOPSYCHE McLachlan 

STENOPSYCHB LAM1NATA TJlmer 

Length of anterior wings is 21.5-22.2 mm.; color pale yellowish, 
with numerous brown transverse bands, but usually without large 
spots; postcostal area mostly pale but with traces of reticulation. 
Described originally from China. 

Specimens examined .—-Two males and two females, from Shin 
Kai Si, Mount Omei, June, 1921; two females, Shin Kai Si, Mount 
Qmei (4,400 feet), September, 1921; one male, Shin Kai Si, Mount 
Omei (without date). 

STENOPSYCHE GRAFT AMT, new ipedes 

Plate 1, Pigubes 12, 13 

Description .—A rather large form, allied and similar to Steno- 
psyche navasi Ulmer. Body yellowish brown. Head clothed with 
yellowish and whitish hairs; antennae yellow with brown reticula- 
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tion. Legs yellow; anterior and median legs somewhat reddish, 
with broad, dark-brown markings. Anterior wings with dark- 
brown reticulation, forming sometimes two large, distinct, brown 
spots—one in the middle of the wing, the other nearer to the base. 
In the specimen from Suifn the basal portion of the wings is also 
dark brown. Apical portion triangular, but not extended. Hind 
wings pale, whitish, with apical portion somewhat fumose. Male: 
Lateral portions of the ninth segment large, broad, triangular, pos¬ 
teriorly extended, forming two fingerlike hairy processes. Tenth 
segment transverse, shorter than in S. navasi Ulmer. Its median 
portion forms a distinct elevation above; seen from above, it is 
triangular at its base, but narrow in its distal part. The apical 
portion of this elevation is surrounded by a yellow platelike struc¬ 
ture, forming a median tonguelike process, not very long. Lateral 
portions of the tenth segment broad, above, posteriorly with two 
pairs of short processes, one pair near the median tongue-shaped 
process, the other one at the middle of the hind margin; hind outer 
portions somewhat tuberculated, with several bristles. Upper por¬ 
tions of the inferior appendages long, straight in their basal portions 
(behind the tenth segment, above), then curved outward; apical 
portions somewhat thickened and forming, externally, two short 
prominences or processes, somewhat varying in length. Lower por¬ 
tions of the inferior processes also rather long; seen from beneath 
they are narrow, with apical margin obliquely truncate. Preanal 
appendages long, hairy, as usual. Penis with two minute acute 
appendages at its apex. Length of body, 18 to 20 mm.; expanse, 
56 to 61 mm. ' :1 

This species, doubtless, is allied to 8. navasi Ulmer (Tient-Tsuen, 
in Shantung). The tenth segment is formed on the same plan, but 
its median portion in navasi is extended backward much more than 
in grahami. Upper portions of the inferior appendages in navasi 
shorter, strongly curved outward, knee-shaped, if seen from above. 

Typei —Male, U.SJN.M. No. 4S153. 

Specimens examined .—Two females and one male, from Shin 
Si, Mount Omei, Szechwan; one female, same locality (4,400 feet), 
July 1-14, 1921; one male, same locality, July 17, 1922; one f emale , 
same locality (6,000 to 7,500 feet), August 21,1921; one male, samn 
locality (5,000 to 11,000 feet), August 24-27,1921; one female, Suifu, 
Szechwan, September 6 to October, 1921. 

8TENOPSYCHE SIAMENSIS, rum cpedu 

Plate 2, Figtjbes 14, 15 

Description. —Body reddish brown. Head reddish, with reddish- 
yellow antennae; ocelli distinct. Legs reddish yellow, anterior and 
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median ones with usual dark markings. Anterior wings somewhat 
shorter than nsual, with obliquely truncated apical margin. Color¬ 
ing much paler than usual; the brown reticulation is represented 
chiefly by a series of short transverse stripes and a few brown spots, 
partly anastomosing; in the region of the discoidal cell and ptero- 
stigma a rather large pale spot, and a little nearer to the base is 
placed a second pale spot between C and Rs; postcostal area and anal 
areas also pale. Posterior wings in their ano-jugal region not so 
fKlnfa*? as in the remaining species; apical portion a little darker, 
yellowish. 

Male: Side pieces of the ninth segment broad, but shorter than 
the tenth segment, upper posterior angle forming a short and narrow 
triangle. Tenth segment large and of a very composite structure. 
It forms two side and one median ventral portion; the last-mentioned 
part forms two long and thick (if seen from above) processes, di¬ 
rected posteriorly; their tips are curved upward, slender and acute. 
The lateral portions are broad above, as well as laterally, and at their 
base there is, above, an oval convexity; their apical portions each 
form three or four slender processes, one ventral, one (or two) 
lateral, and one dorsal; upper processes longer than the other and 
directed obliquely upward and inward, with apices acute and cross¬ 
ing each other. Preanal appendages long and almost straight. 
Lower portions of the inferior appendages stick-shaped, but rather 
short. Upper portions very short; basally they are directed upward, 
as in other species, but almost immediately divide into two slender 
processes; the lower portion is short, directed posteriorly, with acute 
apex, turned upward; the upper process is longer, rod-shaped, di¬ 
rected obliquely upward, with somewhat thickened apical portion. 
Penis not exserted in our specimens. 

The plates and processes of tenth segment are somewhat polished 
and brownish; the inferior appendages are also somewhat brownish. 
Length of body, 10 to 11 mm.; expanse, 24 to 26 mm. 

j Remarks .—This is a small and peculiar form, differing chiefly by 
the shape of its wings and by the short, forking upper portion of the 
inferior appendages. In the configuration of the lateral portions 
of the ninth segment, however, as well as in the structure of the 
tenth segment, one may appreciate some resemblance to dentieulccta 
and longiepina of Ulmer. In denMculaia the tenth segment is dif¬ 
ferentiated into two side, and one median portion, but the side por¬ 
tions are slender, the median portion is entire, with but short end 
processes. In longispima the side portions of the tenth segment form 
similar dorsal processes, crossing each other, but the median portion 
is also entire and long. In any case siamensis is allied to the group 
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of species dentievdata, Imgispina, and smdLis of Ulmer, though 
representing a very distinct Species. 

Type. —Male, U.S.N.M. No. 43154. 

Specimens examined .—Two males, from Khow Sai, Trong, Lower 
Siam, January-February, 1899. 

Family HYDROPSYCHIDAE 
Genas MACRONEMA Pictet 

HACKONEMA FASTOSTJM Walker 

The specimen examined belongs to the color variety of Maoronema 
fastomm var. fasciatvm Alb&rda; apical portion of the anterior 
wing, behind anastomosis, is of the same dark-yellow color as its 
basal portion; fuscous stripe somewhat dilated anteriorly. 

Specimens examined .—One male, from Khow Sai, Dow (1,000 
feet), Trong, Lower Siam, January-February, 1899. 

Genus HYDROPSYCHE Pictet 

HTBBOPSTCHE APPENDICULABIS, mr ip.de. 

Plate 2, Pmhjbes 16 to 18 

Description .—Head brownish, clothed with golden-brownish hairs. 
Thorax brownish; anterior legs brownish, median and posterior ones 
palm*, yellowish; in the females the tibia and tarsus of the median 
legs are dilated, but not very strongly; anterior legs slender; feeble. 
Anterior wings pale brownish, irrorated with numerous, partly con¬ 
fluent, hyaline spots, so they may be called pale yellowish, reticulated 
with brownish; pale spots clothed with golden-yellow hairs. Pos¬ 
terior wings pale; median cell closed. Fringe of the apical margin 
of anterior wings yellowish with blackish interruptions. Abdo¬ 
men brownish above, paler beneath. Mode: Ninth tergite with a 
short triangular median projection, the dorsal plate (tenth segment) 
forming two pairs of short posterior projections; the upper pro¬ 
jections are subtriangular, rounded dorsally, slender from side, bear¬ 
ing short hairs at their ends. Lower projections shorter but broader 
and rounded; at their outer edge they form two very long slender 
processes, nearly reaching the ends of the inferior appendages; 
viewed laterally they are curved upward, then downward and back¬ 
ward. Basal joint of the inferior appendages long and somewhat 
thickened in their apical portions; second joint short, slender, curved 
inward. From the apical portion of the penis arises, beneath, a 
rather long lobe, which by a deep excision is divided into two nar- 
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row secondary lobules; basal portion of the lobe is slender, in the 
shape of a pedicel. At the sides of this pedicel are placed two pro¬ 
jections, with acute proximal ends directed basally. Length of 
body, 6.5 mm. 

This is a very distinct species. 

Type.- Male, U.S.N.M. No. 43165. 

Specimens emmmed. —One male, from Shin Kai Si, Mount Omei, 
Szechwan; one male and one female, same locality, July 1-17,1922. 

HYDROPSYCHE PEN1CI1.LA.TA, new ipecie. 

Plate 2, Figures 19 to 21 

Description. —Head brownish yellow, with yellowish hairs. An¬ 
tennae yellow with broad dark simulations; palpi brown. Eyes 
prominent, blade. Thorax yellowish brown; anterior legs brownish, 
median and posterior ones yellow. Anterior wings brown, with dis¬ 
tinct small pale spots, bearing groups of golden-yellow hairs; hind 
margin truncate. Posterior wings pale, becoming blackish gray 
apically; median cell open; first apical fork small, sometimes lack¬ 
ing. Abdomen dark brown above, brownish beneath, tenth segment 
(male) yellowish brown, inferior appendages yellowish. Male: 
Ninth tergite triangularly produced. Tenth segment large, its hind 
margin with a shallow median excision, at the sides of which arise 
two slender rod-shaped processes, directed somewhat downward and 
inward; the tips of these processes reach the ends of the basal joints 
of the inferior appendages and bear minute setae. Basal joint of 
the inferior appendages long, somewhat thickened in its distal por^ 
tion; second joint gradually tapering to its apex. Penis of a very 
complex structure. Its apical portion appears to be tubular, truncate 
at its tip, containing, in its interior, two brushes of blackish setae. 
From the base of this apical portion arise two small lateral 
processes, bearing at their ends two minute spraules, which are 
directed basally. Before the end, the upper portion of the penis is 
raised upward in the shape of two nearly oval prominences; a 
little nearer to the base there are two more small lateral projections. 
Length of body, 6.5 mm. 

This is a peculiar species, somewhat resembling Hydropsyche col- 
munata, new species, in the structure of the tenth segment and of the 
inferior appendages, but it is quite distinct. 

Type.— Male, U.S.NM. No. 43167. 

Specimens emmmed.— One male (July-August, 1922) and one 
female (?) (March-April, 1925) from Suifu,Szechwan. 
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HYDROPSY CHE COLUMNATA, sew epecks 

Plate 2, Figures 22 to 24 

Description .—Head yellowish above, laterally brown; antennae 
yellow with brownish annulations; palpi testaceous. Thorax dark 
yellow. Legs dark yellowish with long brownish spurs. Anterior 
wings testaceous, with paler irrorations, clothed with golden-rufous 
hairs. Abdomen brownish, paler beneath. Male: Ninth tergite 
with a broad triangular projection. Tenth segment subquadrate, 
above, resembling somewhat that in Hydropsyche penicillata, with 
two analogous posterior processes, but these processes are here much 
thicker, directed backward and somewhat clavate if seen from above. 
Inferior appendages with long basal and short distal joints, basal 
joint gradually thickening to its end. The end of penis produced 
beneath into a large lower lobe or valve, which by a deep rounded 
excision is subdivided into two lateral lobes; both these lobes are 
narrow at their bases, dilated and capitate in their distal portions. 
Above the base of the lower lobe are placed two dark rounded pro¬ 
jections. Length of body, 6 mm. 

This is a distinct species, somewhat resembling Hydropsyche 
appendicvlans , new species, and H. pemcillata, new species, but 
more evidently allied to Hydropsyche vaboata Martynov, from south¬ 
western Siberia. 

Type. —Male, TJ.S.NM. No. 43166, from Shin Kai Si, Mount Omei, 
Szechwan, July 1-17, 1922. 

Specimens examined. —One, the type. 


Genus HYDROMANICUS Brauer 

HYDROMANICUS ENTTERMEDIUS, new specie* 

Plate 2, Figures 25 to 27 

Description. —The specimen examined is somewhat defective; the 
anterior wings were partly broken, and abdomen was separated. 
Closely allied to Hydromardcm frater Ulmer and perhaps in lesser 
degree to Hydatopsyche melli Ulmer. 

Head and thorax dark brown above; anterior portion of the head 
(dypeus) clothed with very short whitish pubescence. Antennae 
long, slender, yellowish, with dark spiral line in their basal portion; 
distal portion with brown annulations. Thorax brownish yellow at 
sides; legs yellow, with long yellow spurs; fifth joint of tarsi with 
two distinct daws. Anterior wings yellowish, with brownish reticula¬ 
tion, forming indistinct transverse fasciae, partly anastomosing along 
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the veins, where the brown color is more distinct. Venation brown; 
at cross veins there are mostly brownish spots; a somewhat paler 
spot is placed between DO and the end portion of CuP, occupying 
the portion of MC. SC unites at its end with E and thus 
a short common vein is formed, ending very near to Es; first apical 
fork rather long, discoidal cell short; median cell long, fourth apical 
fork be ginning nearly at the same level with the third fork; cross 
vein between basal portions of M 2 and M a placed quite as in 
Eydatopsyohe melU. Male: Tenth segment formed as in S', f rater Ul¬ 
mer, but longer; its basal portion, seen from above, is broad, triangu¬ 
lar ; distal portion elongated; its apical portion is divided by a median 
fissure into two portions, as in S. frater; before this apical portion 
is placed, above, a minute tooth. Lateral appendages of the tenth 
segment are long, directed upward, and very slender; they are rod¬ 
shaped, without hairs. Inferior appendages resembling those in 
Eydatopsytihe meUi Ulmer; basal joint very obliquely truncate at its 
apex, which is somewhat dilated; second joint rather slender, in its 
dfotfd portion curved upward and inward. Penis thick and long, in 
structure somewhat similar to that of Hydromamous frater and 
Eydatopsyohe meUi; its end portion is divided by a deep excision 
above into two side portions, which are broad, if seen from side, with 
rounded convex upper posterior margin; from the base of this end 
portion arise, below, two slender appendages, which are curved 
nearly in a knee-shaped manner, if seen from side; these processes 
are shorter than the upper lobes. Length of body, 6.6 mm. 

Remarks ^—In the structure of the tenth segment, and partly of 
the penis, this species is similar to Eydromamcm frater Ulmer, but 
in the structure of the inferior appendages, and of the lateral 
processes of the tenth segment, which are very long and slender, it 
reminds one more of Eydatopsyohe rrieUi Ulmer. In the anterior 
wings the subcosta is confluent apically with E, as in melli , but the 
short, common portion ends not on Esx, but on the anterior margin, 
dose to Esi. Discoidal and median cells as in Eydromanicus frater , 
but the third fork begins earlier, and M 2 and M s are connected by a 
cross vein as in Eydatopsyohe melU. Thus intermedins is really an 
intermediate form between these species, proving that the genus 
Eydatopsyohe Ulmer is very dosely allied to Eydromanicus frater 
Ulmer with its allies, and perhaps may be united with it. 

Type. —Male, U.S.N.M. No. 43155, from between Mount Omei and 
Mount Wa, Szechwan (2,000 to 8,000 feet), 1922. 

Specimens examined.—One, the type. 
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HY^BOKANIGCS *P«cto# 

Specimen examined is without abdomen. 

Head and thorax brown, with yellow hairs above; legs dark yel¬ 
low, tibiae and tarsi somewhat darker. Anterior wings brown with 
minute pale spots or dots, clothed with yellow hairs. Venation 
similar to that in Hydromcmicus frater Ulmer, but Sc and B are 
united at their ends and the short common portion, Sc+B, reaches 
the margin of wing near Bsi. 

/Specimen# examined .—One female, from Shin Kai Si, Szechwan, 
July 1-17,1922. 

Family CALAMOCEKATIDAE 
Genus ASOTOCERUS McLachlan 

ASOTOCEBUS OCHRACEELUJS HcLacUaa 

Plate 2, Pigubes 28 to 31 

Asotocerus oehraceellvs MoLaohlan, Trans. Ent. Soc. London, ser. 3, vol. 5, 
p. 266, pL IT, fig. 2, pL 19, fig 2, 1866. 

Description .—Shape of wings and general coloration as in McLach¬ 
lan’s description; posterior wings apparently somewhat darker, gray¬ 
ish. Wing venation differs somewhat from that of McLachlan’s 
Plate 19, Figure 2, but McLachlan’s figure is not quite precise. An¬ 
terior wings long, narrow; diseoidal cell long, narrow; median cell 
equal to it in length. In posterior wings first apical fork arises 
much basad of the second one; third apical fork long, with very 
short pedicel. Mode-. Tenth segment roof-shaped, elongated, with 
broadly excised or concave upper margin, if seen from the side; 
apical margin truncate. Preanal appendages oval, hairy. Inferior 
appendages very long and slender; their distal portions curved 
arcuately inward and very slender; second joint coalesced with the 
first and any boundary between them is not perceptible. Length of 
body, 8 to 8.5 mm.; expanse 28 to 32 mm. 

Remarks .—This form probably belongs to Asotocerus ockraceellus. 
Dr. M. Mosely, of London, kindly compared one of the specimens 
with the type in the British Museum and informed me that the wing 
venation in our specimen is very similar to that in the specimen in 
the British Museum; but one should not forget that the genital 
appendages in this species are not described. A positive identifica¬ 
tion needs careful comparison of these structures. 

Asotocerus ochraceettus is known from Borneo and Java. 

Specimens examined .—One male from Trong, Lower Siam, Janu- 
ary-February, 1899; two males from Khow Sai, Dow (10,009 feet), 
Trong, Lower Siam, January-February, 1899. 



12 PBOOBEDINGS W THE NATIONAL MTJ&EUM1 vol. 78 

Family IiTMlSTOPHILIDAE 

Genas PSEUDOSTENOPHYLAX Martynov 

PSJBUDOSTENOPHYLAX FUMOSUS Martynov GRAHAMI, new mbspecies 

Plate 8, Figures 32 to 37 

. ZtegcripHon.— Apical margin of anterior wings not so regularly 
rounded as in the typical form from Ordos, the apex being somewhat 
produced. Coloring of anterior wings is not diffuse; it can be 
described as brown, with numerous pale irrorations; sometimes dark 
reticulation is distinct only along the longitudinal veins, the median 
portions between two neighboring veins being pale. Rsi arises from 
the discoidal cell a little earlier than in the typical form; the veins 
Cu, A, M, R, and both main branches of Rs slenderer and somewhat 
paler than in the typical form. Posterior wings as in the typical 
form; the areas between A 8 and jugal vein (vena arcuata) clothed, 
in male, with numerous rounded scales, as in Pseudostenophyl-ax 
f&r&asw? 

Male: Eighth segment as in typical form, but the posterior me¬ 
dian portion of it bears numerous strong brownish hairs or spines, 
turned mostly downward; black spinules are disposed as usual. 
Preanal appendages pale, not projecting very much behind the 
ninth segment Penis large, forming an angular projection back¬ 
ward, then suddenly bent to the body, truncate at its apex, if seen 
from above. Basal portions of titillators thick, pale, and erectile; 
distal portions chitinized, brownish, tuberculated, at their end each 
bearing a brush of long spines, directed outward and to the body. 

Female: Females were unknown in the typical form. Anterior 
wings grayish brown, with numerous small, rounded, pale irrora¬ 
tions; shape of wings as in male; veins somewhat yellowish and a 
little more slender than in male. Scales on the posterior wings 
lacking. Abdomen brownish above, yellowish beneath. 

Seventh stemite with a transverse chitinized projection. Upper 
side-pieces of the ninth tergite large, triangular, but rounded at 
their hind angles; their lower edges are almost straight; dorsal part 
of the ninth tergite is weak, narrow, and almost completely 
coalesced with the tenth segment. Ventral portion of the ninth seg¬ 
ment forms a broad plate, gradually tapering to its hind margin, 
the outer angles of which are somewhat projected. Median lobe 
of the subgenital apparatus small, rounded, dark, side lobes almost 
twice as long, with obliquely truncated hind margins. Tenth seg- 

1 In Ann. Mbs. ZooI. Acad. Sd. St Petersburg, vol. 14, pp. 281-287, 1909, vena 
arcuate Is named A*. 
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ment subdivided by tla© median, fissure into two lateral portions, 
bearing hairs; their inner portions form two, nearly contiguous, 
slender processes, directed backward. Side portions of the tenth 
segment, seen from the side, form two subtriangular projections 
above the aide pieces of the ninth segment; semi from beneath these 
projections prove to be curved inward, in the shape of two trans¬ 
verse narrow plates. Length of body, male, 11 to 12 mm.; female, 
12.5 mm. 

Remarks .—This form differs from Pseudostmophylaa fumosus 
from Qrdos 4 by the dense brush of spines on the eighth tergite, by 
the presence of but few hairs on the ninth segment, by Bs arising a 
little earlier, by much more distinct reticulation in the anterior 
wings, and by more slender and paler longitudinal veins. The shape 
of the inferior appendages is somewhat varying. Position of Bs x 
is also not quite constant, and there are some intermediate conditions. 

The structure of female genital segments recalls those of P. 
seechwanmsk Martynov. 

Type.—Male, U.S.N.M. No. 43160, from Uen Chuan, Szechwan. 

Specimens eaammed. —One male, from Mount Omei (5,000 to 
11,000 feet), Szechwan, August 24r-27,1921; one male and one female, 
from Yellow Dragon Temple, near Songpan (11,000 to 14,000 feet), 
July 20-24,1924; one male, from Uen Chuan, Szechwan, 1921. 

PSEUDOSTKNOPHTLAX DEFFICILIS, new. nedM 

Plate 3, Pigubbs 38 to 42; Plate 4, Pigtjees 43, 44 

Description,. —Head yellowish anteriorly, yellowish brown above; 
vertex somewhat elevated, forming between the bases of antennae a 
rounded prominence with a third ocellus at its apex; hairs brownish, 
mixed with yellowish anteriorly. Antennae brown, with yellow an- 
nulations, basal joint yellow. Prothorax yellowish brown; mesono- 
tum brown in the middle, almost black at its sides; coxae brownish, 
femora and tibiae yellow, the anterior and median ones with brown¬ 
ish spots; tarsi yellow, but the bases and ends of the joints, except 
the end of the fifth, are brownish; posterior tarsi yellow, somewhat 
brownish at their bases; last tarsal joint with a few spinules; spines 
black. Anterior wings obliquely rounded at their apical margin; 
apical portion comparatively large; ground color brown, irrorated 
with very numerous small rounded pale spots; veins yellowish. In 
the male C and B are very thick, in females more slender; discoidal 


4 In Ann. Muel Zool. Acad. Sci. St. Petersburg, tol. 19, p. 207, 1914, P. fumcsus is 
indicated from South Siberia. I would note here that this indication is erroneous and is 
based on an incorrect label. Both male specimens, mentioned there, were taken also in 
Ordos, by N. Przewalsky. 
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cdl long, not dilated in its apical portion, Bs t arising rather far 
from the end of it. Posterior wings comparatively feebly dilated in 
the anal region; membrane forming short prominences at the ends of 
Aj, A),, A,; the hairs of anal region thin, yellowish; apical portion 
comparatively long, as in forewings, discoidal cell long, RS arising 
before its end, as in the anterior wings; membrane granulose. 
Abdomen yellowish brown above, paler beneath. 

Female: Genital segments formed as in Pseudostenoph/ylaso minor 
Martynov, but with some differences. Eighth segment large, with 
dark concave hind side-margins in its ventral portion, as usual. 
Ninth segment as in minor , but not so high; its ventral portion 
(Supragenital plate) broad, but short, tapering hindwards; hind 
portion subdivided by a short narrow excision posteriorly into two 
rounded lobes; seen from the side it appears as being rather square, 
pale. Tenth segment is subdivided by a triangular excision pos¬ 
teriorly into two lateral portions, each forming a short and very 
slender pale process, with apex turned somewhat upward; beneath 
these processes tile hind margin of the tenth segment, viewed lat¬ 
erally, forms an oval prominence, separated by a deep excision from 
the upper processes. Median lobe of the subgenital plate small, 
capitate, narrow at its base; side lobes dark, larger, truncate at their 
inner posterior edges, similar to those in minor. 

Male: Eighth segment large as usual, in its posterior portion 
dothed above with minute black spinules. Freanal appendages rather 
long, cylindrical, brownish above and bearing several long erect black 
hairs. Ninth segment with concave posterior lateral margins; the 
p&rtions corresponding to the lateral lines of abdomen are very thin 
rail' pale on hind portions of the segment, thus subdividing the sides 
of the ninth segment into dorsal and ventral portions; the dorsal 
portion is subtriangular and clothed with long hairs. Inferior ap¬ 
pendages form two very broad plates, truncate and somewhat concave 
at their hind margins; at their base they are somewhat narrower 
tjian at their raids; hind portions with long hairs. Tenth segment 
forms a large projection backward, by the narrow and deep median 
excision posteriorly subdivided into two side portions; each of these 
portions forms above a strong brown thickening, triangular if seen 
from side; sera from above these thickenings appear to be narrow 
distally, but broad in their proximal portions; the proximal edges 
obliquely truncate rad black. Penis not exserted in our specimens; 
. fi| find portion is rounded rad brown; titillators composed of two 
ffeattioos, as usual; distal portions are long, arcuate,, hut slender to- 
Jtef their base especially; their hind outer edges bear rows of short 
Spines rad spinules. Length of body, 11 to 12 rnm. 
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Remarks .-^Hie structure of the female genital segments proves 
that this is rather closely related to P. minor Martynov * from Kham, 
but distinct. Subgenital apparatus, supragenital plate, and the tenth 
segment are very much as in minor , but in this species the hind 
margins of the tenth segment do not form oval convexities below the 
apical processes, being invariably concave; the supragenital plate is 
also somewhat different. The male of minor unfortunately is un¬ 
known. 

Type,—Male, U.S.N.M. No. 43159. 

Specimens examined .—Two males and five females, from Yellow 
Dragon Temple, near Songpan (11,000 to 14,000 feet), July 90-28, 
1924. 

Genus NOTOPSYCHE Banks 

NOTOPSYCHE KHOMBIFEBA, new species 

Plate 4, Figuees 45, 46 

Description. — Male: Head, mesothorax, and metathorax black, pro¬ 
thorax reddish yellow; legs blackish brown, with yellow hairs; spurs 
yellow. Palpi, both pairs, long, black; basal joint short, second and 
third long. Anterior wings brownish, with brownish veins; ptero- 
stigmal region darker. Venation as in Notopsyche nigripes Marty¬ 
nov; discoidal cell long; fourth apical cell limited by an erect (not 
oblique) cross vein at its base, and nearly equal in breadth to the 
second one; fifth cell acute at its base. In the posterior wings the 
discoidal cell is also long. Membrane granulose. 

Eighth tergite with a long median projection; preanal appendages 
concealed in its interior, but apparently high, as in nigripes. In¬ 
ferior appendages in the form of two large, rhomboidal plates, 
clothed with hairs. Penis thick, broad; titillators strongly thick¬ 
ened in their basal portions, then rod-shaped, with thickened apices; 
they are thicker than in nigripes. Length of body, 8 mm.; expanse, 
23 to 24 mm. 

Remarks .—This species is allied to N. ruficollis Ulmer, N. nigripes 
Martynov, and N. intermedia Martynov, from which it differs ebiefly 
by longer inferior appendages and by thicker titillators. 

Type.—Male, U.S.N.M. No. 43162. 

Specimens examined .—Two males, from Suifu, Szechwan, Novem- 
ber-December, 1923. 

■Aim. Mus. ZooL Acad. Set St Petensbarg, w>i. 14, p. 279, pL 5, figs. 23-28, 1909 
(Allophylaw 1 minor Martynov). 
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Genus PLATYPHYLAX McLachlan 

PLATYPHYLAX ipeeta 

Description »—Head and thorax reddish brown, mesonotum dark 
reddish in the middle, brown at sides; legs yellow with black spines; 
abdomen brownish above,, paler beneath; hind portion pale. Ante¬ 
rior wings brownish, irrorated with very small pale spots; apical 
margin parabolic; discoidal cell long; first, second, and third apical 
forks angnlate at bases; apical cell closed at its base by an oblique 
vein. Hin d wings also with long discoidal cell. Length of body, 
about 12 mm. 

Genital segments (eighth, ninth, and tenth) formed as in Flaty- 
pfoylax rufescem Martynov, from eastern Tibet, but they are not in 
good condition. At any rate, this form is closely allied to rufescens, 
but apparently distinct, differing by darker coloration of the head 
and thorax as well as by brownish anterior wings. Processes of the 
tenth segment apparently are somewhat thicker. 

Specimens examined.-—Om female, from Yellow Dragon Temple, 
near Songpan (11,000 to 14,000 feet), July 25-28, 1924. 

Genus STENOPHYLAX Kolenati 

STENOPHYLAX species 

Description .—Head and thorax reddish yellow, abdomen reddish 
brown; legs yellow with black spines; spurs 1,3,4, yellow; antennae 
reddish yellow. Anterior wings pale brownish, irrorated with minute 
pale yellow spots; costal, subcostal, and postcostal areas pale yellow¬ 
ish; apical portion triangular, somewhat produced at Rs*; discoidal 
cell long, dilated at its end. The end of the abdomen in the female 
is formed somewhat like Stenophylasa pemmtus McLachlan. Length 
of body, 13 mm. 

Remarks .—This species represents, probably, a new species, but it 
is impossible to describe adequately the formation of its genital seg¬ 
ments, as they are not in good condition. 

Specimens examined .—One female, from Mount Omei (5,000 to 
11,000 feet), Szechwan, August 24,1927. 

Family SERICOSTOMATTDAE 
Genus EODINARTHRUM, new genus 

Ifa&.—Basal joint of antenna thick, as long as the thorax, clothed 
with outstanding hairs and scales and, at least in the species here 
described, bearing two short processes. Basal joint of the maxil- 
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lary palpi in the maid father long, second joint approximately one- 
half as long, slender. Spurs 2, 4, 4, the inner ones a little longer 
than the outer ones. Anterior wings not very broad, resembling 
those of the genus Dinarthmm McLachlan, with similar venation, 
except the groove and apical veins; the groove along CnP is very 
deep, reaching the anastomosis and concealing M in its interior; 
discoidal cell long, Bs 4 apparently detached at its base from Bss+* 
and approximated to the end of the groove; behind it there are four 
apical branches, connected at their bases by an oblique vein; these 
branches represent probably two branches of M, CuA 1? and Ai. The 
portion of the wing anterior to the groove is clothed with minute 
blackish scales; apical portion clothed with hairs. Hind wings as in 
Dmarthnem. Male genital appendages resembling those of the 
genus Dinarthrum, but the second joint of the inferior appendages is 
longer, basal joint provided with a slender basal appendage; median 
portion of the tenth segment not produced downward. 

Type specie*.—Eodinartkrum pusillvm ., new species. 

EODINARTHEUM PUSILLUM, new species 

Plato 4, Figubes 47 to 51 

i' 

The specimen examined is in poor condition; the wings are dam¬ 
aged, and I could not make a figure of the hind one. 

Description .—Head brownish; basal joint of antennae yellowish 
brown, somewhat thickened on its distal portion, bearing two 
processes on the inner side, one basal and one distal, clothed with 
numerous outstanding blackish hairs; basal portion of the joint 
bears, together with hairs, a few elongated scales; antennae approxi¬ 
mately as long as the body, brownish, with indistinct yellow annula- 
tions in its basal part. Maxillary palpi brownish, and clothed with 
outstanding hairs. Thorax and abdomen brownish; legs brownish, 
clothed with minute yellowish hairs; spurs 2, 4, 4, long. Anterior 
wings brownish, clothed with yellowish hairs in their apical and 
hind portions; anterior portion, between the groove and costal 
vein, clothed with blackish scales; discoidal cell long; the groove 
deep, concealing in its interior the greatest portion of M and of Cu; 
CuA 2 is apparently lacking, as in many species of Dinart7unm. 
Posterior wings dark grayish. Male: Dorsal plate of the tenth seg¬ 
ment similar to that of the genus Dinarthrwn , but the median 
(double) portion is somewhat more produced backward; if seen 
from tiie side it is nearly triangular, without forming any dilation 
or prominence (downward) in its apical portion. Basal joint of 
the inferior appendages similar to that in the genus DinartKrvm. 
but from its base arises upward an additional slender process, as in 
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the genera CrunaecieUa, Lepidostoma, and Mellomyia/ basal segment 
clothed with long hairs, in its apical portion especially.. Second 
joint of the inferior appendages in its shape similar to that of 
Dinarthrum, but more elongated, almost equaling half the length of 
the first joint. Distal portion of the penis directed downward, as 
in Dinarthrum ; titillators very slender. Length of body, 4 min. 
Female: Unknown. 

Remarks. —In the shape of its anterior wings the present species 
is similar to the genus Dinarthrum, but differs from it in a much 
deeper groove, concealing a portion of M and of Cu and extending 
up to the anastomosis. The- general conformation of this groove 
resembles also that in the genus Mellomyia Ulmer (China), but in 
the latter genus this groove appears to be still deeper and conceals 
also 3£s, up to the anastomosis; the arrangement of the branches of 
M and of Cu and A x in the genus Mellomyia is also somewhat differ¬ 
ent. The male genitalia in the genus Mellomyia are much more 
specialized than in our genus, though formed on a similar plan 
(except the absence of titillators). Eodinarthrum pimllum is doubt¬ 
less related to the genus Dinarthrum McLachlan, but these relations 
are not close; in the structure of male genitalia, as well as in the 
wing venation, the genus Dinarthrum is more primitive than the 
genus Eodinarthrum. 

The genus Mellomyia is also somewhat allied to Eodinarthrum, but 
is much more specialized; its relations to the last-named genus are 
more distant. 

Type. —Male, U.S.N.M. Ho. 43158, from Yellow Dragon Temple, 
near Songpan (11,000 to 14,000 feet), July 17-20, 1924. 

Specimens examined. —One, the type. 

Genus GOERA Leach 

GOERA DIGITATA, new species 
Plate 4, Figures 52, 58 

Description .—Head and thorax rufous-yellow, clothed with some¬ 
what thickened rufous-yellowish hairs. Basal joint of antennae long, 
the rema i n i ng ones very short, yellowish; palpi clothed with ru¬ 
fous-yellow hairs. Legs yellowish. Anterior wings clothed with 
short golden-yellowish hairs along the veins mixed with brownish 
ones, on the costa, especially; third apical fork almost reaching the 
level of the discoidal cell; second fork impinging not far on it. 
Male: Sixth stemite with a transverse row of nine thick spines, 
the median being the longest. Ninth sternite with a very long 
process, triangular in its basal, narrow in its distal portion. Pre- 
anal appendages long, slender, hairy, straight. Basal joint of the 
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inferior appendages very broad, with concave hind edge, if seen from 
the side; second joint similar to that of Goera fissa Ulmer (Kwan- 
tung), but its upper rod-shaped process is longer than in that spe¬ 
cies, and by a rounded excision beneath it separated from the lower 
triangular prominence, as in Goera sqwmfera Martynov. Tenth 
segment forming, above, a narrow plate, soon dividing into two 
long and slender brown processes, acute at their ends. Penis long 
and apparently resembling that in Goera squamifera Martynov. 
Length of body, 6 mm. 

Remarks. —Judged by the structure of the male genitalia this 
species appears to be allied more to Goera squamifera Martynov. 
Type.— Male, U.SXM. No. 43157. 

Specimens examined .—Four males, from Suifu, Szechwan, March- 
April. 

EXPLANATION OF PLATES 
Plate 1 

Figures 1,2. Rhyacophfla sinensis , new species, male. Apex of abdomen from 
above and from side. 

3-7. Glossosoma anale , new species, male. 3, Anterior wing; 4-6, 
apex of abdomen from above, from side, and from beneath; 
7, process of seventh sternite, 

8-11. Glossosoma caudatwn, new species, male. 8, Basal portion of 
anterior wing; 9-10, apex of abdomen from above and from 
beneath; 10a, process of seventh sternite; 11, apex of abdomen, 
from side. 

12,13. Stenopsyche graliami , new species, male. Apex of abdomen from 
above and from side; 13a, inferior appendages from beneath. 

Plate 2 

Figures 14,15. Stenopsyche siamensis, new species, male. Apex of abdomen 
from above and from side; 15a, upper portion of inferior 
appendages. 

16-18. Hydropsyche appendicular is, new species, male. 16 and 18, Apex 
of abdomen from above and from side; 17, penis and inferior 
appendages from beneath. 

19-21. Hydropsyche penicillata, new species, male. 19, 20, Apex of 
abdomen from side and from above; 20a, end of penis, from 
above; 21, penis and inferior appendages from beneath. 

22-24. Hydropsyche columnata, new species, male. Apex of abdomen 
from side, from above, and from beneath (penis and inferior 
appendages). 

25-27. Hydromanicus intermedins, new species, male. 25, Distal por¬ 
tion of the fore wing; 26, 27, apex of abdomen from side and 
from above. 

28-31. Asotocerus ochraceelus McLachlan (?), male. 28, Venation 
of anterior and posterior wings; 29-31, apex of abdomen from 
side, from above, and from beneath. 
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Plate 3 

PlOOTBis 32-37. Pseudostenophyla® fumosus Martynov grahami , new grub- 
species. 32-34, Apex of male abdomen from above, from side, 
and from beneath; 36-37, apex of female abdomen from above, 
from side, and from beneath. 

38-42. Pseudostenophylaa difficilis, new species. 38, Venation of ante¬ 
rior wings; 39-41, apex of female abdomen from side, from 
above, and from beneath; 42, apex of male abdomen from 
side. 

Plate 4 

Figures 43,44. Pseudostenophylaw difficilis, new species. Apex of abdomen from 

V above and from beneath. 

46,43. Notopsyche rhomUfera, new species, male. Apex of abdomen 
from side and from beneath. 

i 47-61. J Wo&inartftrum pusillum, new genus and species, male. 47, 
Basal joint of antenna and maxillary palpus; 48, anterior 
wing; 49-51, apex of abdomen from side, from above, and 
from beneath. 

52,53. Goera digitata , new species, male. Apex of abdomen from side 
and from beneath. 
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INTRODUCTION 


^For many years the differentiation of species among the Gnchpoo- . 
tylinae has been in a state of great confusion. 'Die name Onekava- 
tyle appendieulaia has been given indifferently to many different 
forms, and others have been set apart as distinct species wjfchqgk 
sufficient warrant. This, as usual, has resulted from the extremely 
incomplete study of the various worms found, and from the misin¬ 
terpretation of organs and the neglect of characteristic features. 
Even now, although the anatomy of these forms has become fairly 
dear, their systematic arrangement is full of difficulties, because the 
meagerness of description makes comparison so nearly impossible.. 

The literature has been so well reviewed by Cerfontaine (l^).Jnv 
his admirable paper that it is unnecessary to repeat* 
his success in collecting practically all known forms * 

study makes it impossible to do otherwise than accept , . 

sions. Only one new form seems to have been described; 
paper; namely, 0. gommosi from Mommosm mwrooephalyg. (sleegjer . 
shark), by David Causey (1926). ,, 

Cerfontaine divides the subfamily Onchocotylinae into three gm- 
era: AcantTionchocotyle, SquaUmohocetylej . and Rajonctogatyie. 
AcantJumchocotyle, includes forms in which the penis is armed 
spines; eggs with a single filament; parasites of Scyllidae. Sfmi- 
mchoccFtyle includes forms with large mouth sucker; rectangular 
fixation disk without .intestinal ramifications within it; vaginal ori¬ 
fices near the same level as the genital atrium, the two vaginal canals 
remaining separate to their union with the yolk duct; eggs with two 
polar filaments; parasites of Squalidae. Rajonehocotyle induces 
forms with small mouth sucker with transverse orifice, large round . 
fixation disk with ramifications of the intestine within it; vaginal 
orifices behind the leyd of the atrium, the vaginal canals uniting . 
in a single median canal; eggs without polar filaments and at most a. 
small tubercle at one or both ends, and with meridional thickenings 
orribs; parasites of theBajidae. . •; 


No. 


2892.—Proceedings U. S. National Museum, Vol. 79. Art. 28. 
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Out of the confusion Cerfontaine rescues the worm first described 
by TTnhn from ScyUmm catulus as Onchocotyle appendimdata, giv- f 
iag it the nam* Acanthonchocotyle appendiaidata. This certainly ■ 
has nothing to do with the form described by P. J. van Beneden ; 
(1858) as 0. appendiculata from Mustelus vulgaris, nor with others 
described under that name. The other known species of the genus 
is Acamth&nchocotyle cardouli Cerfontaine from ScyUium omicula. 

ACANTHONCHOCOTYLE MUSTELI, new ipeciee 

Plate 1, Eigubb 5 

Specific diagnosis.—Acanthonchocotyle: The present form, a very 
minut^ woim from the gills of Mustelus cams , must belong to this 
-gthtSjbut it does not agree with either of the two forms described 
by Cerfontaine, and we have therefore regarded it as a new species. 
In general form it agrees precisely with the generic description but 
differs in detail. 

The body measures. 2 mm. to 2.5 mm. in length by 0.5 mm. ip 
breadth. The fixation disk is rather fan-shaped, the appendix start- 
ingupfrom its junction with the body. The large suckers are all 
about the same size. The form of the hooks (fig. 1, c) differs 
slightly from either of those shown by Cerfontaine (1900) in his 
Plate 19, Figures 5 and 6. The small hooklets are of moderately 
stout build (fig. 1, o'). The mouth sucker is not so wide as the body, 
but is thin walled and flares a little. The pharynx is small and com¬ 
pact and situated a short way behind it. The intestine is incon¬ 
spicuous and does not visibly enter the fixation disk. 

The penis is armed with about 60 minute spines, which take differ¬ 
ent positions according to its degree of evagination. The vaginal 
orifices appear at first sight to be armed with chitinous spines 
folded together in a bundle, but in one specimen the position is such 
that one can look into these orifices, and it is then found that there 
is a radiate chitinous margin with a starlike arrangement of wavy. 
chitinous points about the central orifice. The wide vaginal canals 
run all the way back to join the vitelline duct (pi. 1, fig. 5). The 
ovary is much lobulated and situated at about the middle of the 
body. The uterus is a long straight tube without any coils or defi¬ 
nite ootype. Testes form numerous small lobules with a wide, 
coiled vas deferens. The eggs measure 176/* by 56/*, and while the 
anterior pole is blunt, there is an extremely long, fine filament at 
the posterior end that coils far back in the uterus. 

’ A.nmsteUis distinguished from other species of this genus by the 
form of the hooklets and hooks and by the chitinous armature of the 
vaginaj ori^cgs. ; . . . 

Typo specimen. —TT.S.N.M. Helm. Coil. No. 8131; paratypes 
No. 8332. 
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SQtJALONCHOCOTTIJS SQtTAU, atw iptdM 

( PlATB 3, FXCTOBB 1 

Specific Magncsis.—SguaLonchoeoiyle: On the gills of Sqitafou 
acantMas (spiny dogfish) there were found several examples of this 
worm. 



Figure 1.—Form of books of month suckers and small booklets In 
appendix of: a, a' (respectively), Squalonchoootyle eanis; 6, b% 
S. aoanthi, c, o', Acanthonchocotyle musteli; &, d', Squalonchoeotyle 
vulgaris; e, e% 8. sphymae; f, f 8. squali 


Length, 7 to 10 mm .; breadth, about 1.5 mm. The mouth sucker is 
in the form of a small round knob with transverse slit, and narrower 
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than the anterior part of the body; pharynx small; intestines ap¬ 
parently much branched, though they are so completely covered by 
the vitellarium that they can not be plainly seen. A prolongation is 
sent into the fixation disk and into the appendix. Genital pore small 
and round, just behind the bifurcation of the intestinal ceca. Vaginal 
orifices a little posterior to this level, about halfway out to the margin 
of the body. Vaginae run back separately to the vitelline duct. 
Ovary much lobulated and folded. There is a large and conspicuous 
receptaculum seminis. Ootype fusiform, very thick-walled, and dis¬ 
tinct, with eight longitudinal ribs formed by deeply stained cells. 
Uterus runs straight forward from this and contains one or two 
eggs, which are very large and thin-walled. They measure 320/* in 
length and 120/* in breadth, and have at each pole a short, stout, re¬ 
curved filament about one-third as long as the egg. There are about 
25 lobules of the testis in the midline behind the ovary. The cirrus 
is narrow and unarmed. 

The hooks of the large suckers measure 280/* from tip to tip (fig. 
1, f ); the terminal hooklet is sharply marked off and is much nar¬ 
rower than the large portion. The other end shows a characteristic 
abrupt stoppage of one part of its whole thickness so that there is a 
projecting rounded end. The two small hooklets in the appendix are 
stout, with long recurved point and very blunt short branches at the 
base. They measure 72/* in length (fig. 1, f). 

The excretory system can be seen to open on the dorsal surface, far 
antero-laterally by an orifice on each side surrounded by a sharply 
outlined mass of cells. 

It is difficult to fit this form into Cerfontaine’s genera. It has a 
small rounded oval sucker with transverse slit, followed by a small 
pharynx. The genital organs are unarmed; there is an ootype with 
longitudinal ribs and faint longitudinal markings to correspond on 
the egg. But the egg, instead of ending in a small tubercle, has at 
each end a short recurved filament. Vaginal orifices are on a level 
with or slightly behind the genital atrium; the vaginae do not unite 
to form a single tube but run back separately to enter the yolk duct. 
The alimentary canal sends a prolongation into the fixation disk, 
but does not ramify there. And this has not been foftnd as a- para¬ 
site of one of the Kajidae. It agrees, therefore, with Rajonchoootyle 
in the form of its mouth sucker, ootype, and general conformation, 
but does not uphold the statement about the union of the vaginae, 
the lack of filaments on the egg, or the habitat. On the other hand, 
it differs from Sgualonehocotyle in the form of the mouth sucker, but 
agrees in other respects. It is probably best to class it with the latter 
genus, temporarily at any rate, although it seems that the three 
genera may have been based on characters not strictly separated in 
all the forms. 
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On attempting to compare it with the other forms described, we 
find that this worm differs in some respects from all. It is much 
smaller than 8. borealis, which measures 20 mm. in length, and has 
not the large open mouth sucker shown in that species. It is closer 
to S. vuLgaris, except that that species also has a large bell-shaped 
mouth sucker, vaginal orifices near the margin of the body, and eggs 
measuring 200/* in length with straight prolongations. In other re¬ 
spects it resembles this form, but has no tubercles in the cuticle about 
the orifice of the mouth sucker. It differs from 8. earns in that the 
eggs of that form have two very long, fine filaments, and this too 
applies to 3. abbreviata. From 8. grisea, too, it differs, especially in 
the size of the eggs, which are there only 175/* long, while in the 
present form they measure 320/* by 120/*. 

It seems necessary therefore to separate this as a new species, 
8. squcdi , with the following characteristics: Parasite of gills of 
8'qualm aeanthias ; 7 to 10 mm. in length; small mouth sucker; simple 
intestinal prolongation in fixation disk; vaginae separate to vitelline 
duct; ribbed ootype; eggs with recurved filament at each end. 

Type specimen. —U.S.N.M. Helm. Coll. No. 8138; paratypes, 
No. 8134. 

SQUALONCHOCOTYLE ACANTHI, new species 
Plato 1, ITgtjbo 8 

Specific diagnosis. — Squalonchocotyle: This form, also found on 
the gills of Squalus aeanthias, differs from S. squcdi in several partic¬ 
ulars although resembling it in some. It measures 5 mm . in length 
by 0.8 mm. in breadth. The mouth sucker is small with no flowing 
margin, the pharynx small, and the intestinal ceca simple with a 
k simple prolongation into the disk. The sucker hooks measure 240/t 
from tip to tip (fig. 1, b). The small booklets in the appendix (fig. 
1, V) are very narrow and delicate, with long, sharply recurved 
points, and are quite different, therefore, from those of 8. squali. 

In the available specimens it is impossible to make out the position 
of the vaginal orifices or the course of the vaginae. The ovary is 
small and round, without lobulation. The uterus is thin-walled and 
straight without any distinct ootype. Two eggs were found in one 
specimen, and these measured 304/* by 96/* and may be seen to have 
a short recurved filament at each end. The genital opening is un¬ 
armed and lies just behind the bifurcation of the intestine. 

The peculiar characters of this form are summarized as follows: 
Parasite on gills of S qualm aeanthias ; measurements, 5 mm. by 0.8 
mm. ; small mouth sucker; uterus without ribbed ootype; hooklets in 
appendix extremely narrow. 

Type specimen. —U.S.N.M. Helm. Coll. No. 8135. 
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SQUALONCHOCOTYLE SPHYBNAE, new tpeciet 

Plate 1, Figure 2 

Specific diagnosis. — Sqxudonchocotyle: Three specimens of a worm 
from the gills of Sphyma zygaena (hammerhead shark) show a very 
different body form from these already described and also differences 
in several details of body structure. The mouth is very large and 
s unken in the depth of a large, weak sucker with flowing folded mar¬ 
gins, which project a little laterally. It communicates at the bottom 
of this terminal funnel-shaped structure, which can best be appreci¬ 
ated from the drawing, with a small pharynx. The body, which 
measures 8 mm, by 0.5 mm., differs from the others in that the ap¬ 
pendix, instead of arising at right angles from the main trunk, is 
merely a prolongation of the fixation disk. This is not an accident of 
fixation, for it appears plainly in each specimen, and there is a long 
projection of the intestinal canal, which runs through the fixation 
disk to enter the appendix, while the shorter branch turns forward 
to enter the fixation disk and end between two of the- suckers. These 
large suckers have the usual form and their hooks measure 320/* 
from tip to tip (fig. 1, e). The hooks are unusual in that their points, 
which bend almost at right angles, are not so sharply marked off from 
the trunk as in other forms. In the appendix the hooklets are short 
(48/*) and broadly bifurcated (fig. 1, e'). There has been discussion 
as to the nature of this appendix. Van Beneden thought the ex¬ 
cretory ducts opened through the tips of the two branches, and there 
have been other ideas, but it is quite plain that the appendix branches 
at its extremity, the branches ending in rather powerful deep suck¬ 
ers, which with the intervening hooklets form a sufficiently strong 
clinging apparatus. The suckers have no relation with excretory or 
digestive apparatus. They have a deep conical cavity ending in a 
circular muscular dilatation. 

The genital pore is small, round, and unarmed, and lies in the mid¬ 
line, just behind the bifurcation of the intestine. The two vaginal 
orifices lie just outside the intestinal ceca at this level. The vaginae 
are very wide, the orifices have a thick hyaline border, which is then 
surrounded by a band of cells. The uterus runs a str&ight course 
but is drawn into short folds. There are six of seven eggs in the 
uterus. They are large, measuring 200/* by 50/*, with filaments at 
both ends, which are rather stout and about as long as the egg. 
There is a long, thick-walled, club-shaped cirrus, which lies dorsal to 
the uterus and opens with it at the genital pore. It is quite sharply 
marked off from the long, folded vas deferens. The ovary, which 
is in the middle of the body, is elongated and folded on itself, and 
there is a thick-walled receptaculum seminis. The testes lie behind 
the ovary in about 50 small lobules. 



abt.26 FOUR NEW TREMATODE WORMS—MacOALLUM 7 

The peculiar characters may be summarized as follows: Parasites 
on gills of Sphyma zygaena; measurements, 8 mm. by 0.5 mm.; ap- 
pendix as prolongation of fixation disk; intestinal projection in both 
disk and appendix; hooks smooth, bent at right angle; eggs with 
stout filament at each end; thick-walled cirrus. 

Type specimen. —U.S.N.M. Helm. Coll. No. 8186; paratypes 
No. 8137. 

SQUALONCHOCOTYLE VULGARIS Cerfontaine 
Plate 1, Figube 4 

This worm, found on the gills of the dusky shark (Carcharmus 
milberti ), measures about 5 mm. by 1.5 mm. It is apparently the 
same as that described by Cerfontaine as found on the gills of Mus- 
telus vulgaris , although he mentions its length as 12 mm . 

The mouth sucker is large and strong and surrounded by a bell¬ 
shaped fold of skin, which is covered with great numbers of minute 
tubercles, or nodules. Even the edge of the sucker itself is rough¬ 
ened with them. About the esophagus and pharynx there are masses 
of cells that may act as a salivary gland or even produce a hirudin¬ 
like substance. There is a small pharynx, and the intestines, which 
are filled with a black pigment, are branched on inner and outer sur¬ 
faces. The pigmented prolongations after the union of the ceca run 
down into the appendix and the fixation disk. 

The hooks of the large suckers measure 320/* from tip to tip (fig. 
1, d). The lips of the sucker are edged with tiny teeth and these 
too, or small tubercles, are scattered over the lining. The small 
hooklets in the appendix measure about 50/* in length (fig. 1, d'). 

The genital pore lies just behind the bifurcation of the intestine. 
The penis is a pear-shaped mass covered over with minute, red- 
stained eminences, which seem to be cells and certainly not a chiti- 
nous armature. The uterus in every case is enormously distended 
with a mass of eggs, usually more than a hundred, so that it occu¬ 
pies the whole central part of the body. The eggs are spindle-shaped 
and measure 200/* by 56/*. They have a straight filament at each end 
about as long as the egg. The vaginal orifices are not, as described 
by Cerfontaine in his S. vulgaris, situated far toward the margin of 
the body, but lie inside the bend of the intestinal ceca. The vaginae 
run separately to join the vitelline duct. The ovary is large, lobu- 
lated, and folded. One can not see a receptaculum seminis on ac¬ 
count of the crowding of the overfilled uterus, but it is described by 
Cerfontaine. There are about 20 testes in the middle of the body. 

Specimens examined. —U. S. N. M. Helm. Coll. No. 8183. 

SQUALONCHOCOTYLE CANIS Cerfontaine 

Parasites apparently identical with those named S. oanis by Cer¬ 
fontaine, and found by him on the gills of Galeus cairn, were found 
on the gills of Carchxrinus limbatus. 
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The worm measures 5 mm. by 2 mm. The mouth sucker is Urge, 
with its margin projected forward in the middle and at each side. 
It is Hnarl with minute teeth, or spicules. The pharynx is small and 
opens into the intestinal ceca, which are conspicuous from being 
filled with black pigment, which extends into the branches in the 
appendix and the fixation disk. 

The genital pore lies just behind the bifurcation of the intestine. 
The uterus contains 8 or 10 eggs, which are fusiform and measure 
144/* by 48/i. They have a long fine filament at each end. The 
penis is long and cylindrical and undulates to the point where it 
connects with a thick-walled seminal vesicle, which in turn receives 
the vas deferens. The testis forms a finely lobulated mass in the 
posterior part of the body. 

The vaginal orifices lie at the level of the genital orifice, just inside 
the bend of the intestinal ceca. The vaginae are broad, convoluted, 
and run back separately to the vitelline duct. There is a rather 
distinct ootype, although the anterior part of the uterus is so greatly 
distended. The ovary is lobulated and folded on itself, and there 
is a large receptaculum seminis filled with spermatozoa. 

The suckers of the fixation disk are very large; the hooks measure 
320/i from tip to tip and 560/* over all (fig. 1, a). The whole lining 
shows a fine roughening with tiny spicules. The small hooklets have 
a broad base with very slight depression between the two rootlets 
and with a bend or elbow in the shank of the hook (fig. 1, af). This 
is not quite so marked in these specimens as Cerfontaine described 
it, but it is quite visible. Nor are the large hooks of the suckers 
smaller in these specimens than in S. vulgaris —indeed these are the 
largest we have encountered. Still the agreement seems so close 
that we have little hesitation in believing that this is really S. canis. 

Specimens examined. —U. S. N. M. Helm. Coll. No. 8139-8140. 
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SOME NEW MIDDLE CAMBRIAN FOSSILS FROM BRITISH 

COLUMBIA 


By Rudolf Ruedemann 
New York State Museum, Albany, N. Y. 


The Middle Cambrian faunas of British Columbia, particularly 
the marvelous assemblage of organisms from the Burgess Pass, dis¬ 
covered by Dr. Charles D. Walcott in 1910 and studied by him 
throughout the remainder of his life, continue to afford most inter¬ 
esting subjects for research. A small group of these fossils from 
the Burgess shale and the Stephen formation was sent me some time 
ago by the authorities of the United States National Museum for 
further study. In their general appearance they suggest graptolites, 
and as such had been laid aside for future study by Doctor Walcott. 
Upon close study, however, they have proved to be an unusually 
interesting and at the same time difficult assemblage of fossils, none 
of which belong to true graptolites. It is with the full realization 
of the tentative nature of the determinations that the following 
results of my studies are published. 

ALGAE 

DICTYOPHYCUS GRACILIS, new genus and species 

Plates 1, 2 

This form consists of a reticulate network of delicate fibers, which, 
looked at with the naked eye, strongly suggests Dictyonema. With 
the aid of a microscope, however, the organism is seen to have no 
trace of thecae or of any other graptolitic structure except a number 
of irregularly distributed circular pores, the occurrence of which may 
or may not be accidental. The fibers themselves lack the strong con¬ 
sistence and glossy appearance that the chitinous tests of graptolites, 
as a rule, possess and suggest rather the softer tissue of plant life. 

A study of the changes that take place in recent algae when decay 
sets in reveals the fact that in a form such as Ohlorodictyon foliosum 
J. G. Agardh, one of the Caulerpaceae, the originally flat, broad, leaf¬ 
like expansions of the thallus become so perforated by the decay 
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of the interstitial tissue that the remaining portion is left as a net¬ 
work of fibers. The same thing happens in algae like Dictyoneuron 
cdifomicum Ruprecht, whose broad leaf-like thallus bodies, provided 
with a-reticulate system of strengthening ribs, upon decay form 
reticulate masses of fibers. Dr. H. D. House, State botanist of New 
York, informs me that such algal remains are very common along 
seashores. 

It would be quite possible to refer this form to either Ohlorodictyon 
or Dictyoneuron if it were not for the fact that one of the specimens 
retains a broadly oval, brownish, carbonaceous film within the net¬ 
work of fibers, making it probable that the form had a continuous 
thallus expansion, a feature that would distinguish it from either 
genus. (See pi. 2, fig. 3.) 

Description .—Thallus oval to broadly flabelliform—attaining in 
the largest specimen, not wholly preserved, a width of 5 cm. and a 
height of 4 cm.—strengthened by a close network of supporting ribs 
or fibers, which, as a rule, are the only parts preserved. These fibers 
are for the most part entirely smooth and range in width from 0.25 
mm. to 0.5 mm. In some portions pores are present, which," since 
they lack a regular arrangement and are the same size as the grains 
of the rock, are probably not a part of the organic structure but are 
merely due to the rock texture. The arrangement of the fibers varies 
from very irregular meshes in some portions to quite regularly rec¬ 
tangular meshes in others. 

Since the bases of all specimens are broken, no rhizoids have been 
observed; nor has anything suggesting sporangia been seen. 

Occurrence .—Middle Cambrian, Burgess shale (Loc. 35K), Bur¬ 
gess Pass, near Field, British Columbia. 

Eolotype and, paratypes. —TJ.S.N.M. No. 83483. 

Remarks .—Although we have compared the organism here de¬ 
scribed with Ohlorodictyon, one of the Caulerpaceae, and with Dic- 
tyoneuron , one of the Laminariaceae, no definite characters that 
would permit one to refer the fossil to either of the two families 
have been noted. We consider it probable, however, that if the fossil 
is an alga it must belong to one of these two families, which are so 
prominent in the marine flora of to-day. 

H DROZOA 

CHAUNOGBAPTUS SCAJfDENS, new species 
Plate 2, Figuees 4 to 6 ; Plate 3, Figure 3 ; Plate 4, Figube 1 

Grouped about a specimen of the sponge Tupoia lineata Walcott 
are some rhabdosomes of a “ graptolite ” that quite obviously used the 
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sponge to climb upon. Since one specimen of this graptolite has 
both sides preserved, it is referred on the basis of its habitus to 
Ckaunograptus. 

Description .—Rhabdosomes consisting of slender (0.12 mm. wide), 
straight steins (hydrocaulus 25 mm. long), which branch either very 
infrequently or only near the base. Thecae short, conical, narrowing 
distinctly toward base (projecting portion 0.7 mm. long), alternating 
on the hydrocaulus and projecting irregularly at various angles 
ranging from 90° to 20°; though most often at right angles they are 
at times sharply curved upward. Aperture circular, slightly ex¬ 
panded. Periderm apparently smooth. Gonothecae not distin¬ 
guished. 

Occurrence .—Middle Cambrian, Burgess shale (Loc. 35K), Bur¬ 
gess Pass, near Field, British Columbia. 

Eolotype and paratypes. —-U.S.N.M. No. 83484. 

Remarks .—This species resembles 0. novellus Hall, the genotype, 
more than any of the other species referred to the genus. (Ruede- 
mann, 1908, p. 223.) Though all the species are repent upon foreign 
bodies, O. scandens seems not to have been so closely attached as the 
others. 

In the description of the graptolite Mastigograptus (1908, p. 213) 
I pointed out the fact that it was closer to the hydrozoans in the char¬ 
acter of its thecae than any other form. Later (1919) Chapman 
described two species (Archaeolafoea longicomis and Arckaeocryp- 
tolaria slceatsi) from the Ordovician of Australia, which, on the 
basis of the form of the hydrothecae and the discovery of the gono¬ 
thecae attached to the hydrosome, in at least the first of the two, 
he unhesitatingly referred to the hydroid coelenterates of the order 
Calyptoblastea and the family Lafoeidae. He likewise placed Mas¬ 
tigograptus Ruedemann in the same order and family, and pointed 
out that Ckaunograptus also approaches his forms so closely that it 
is referable to the same group. 

In the basal constriction of the thecae and the irregular angles of 
divergence of the thecae from the hydrocaulus the new species of 
Ckaunograptus, even more than those previously described, sug¬ 
gests relationship to the hydroids of the campanularid type. It 
differs sharply in this respect from the true graptolites, the Den- 
droidea and Graptoloidea, which according to evidence now accu¬ 
mulating belong to an entirely different phylum. 

The fragments reproduced in Plate 2, Figures 4 and 5, indicate 
the presence in the Burgess shale of a hydroid larger than Ckauno¬ 
graptus scandens. The fossil is, however, too fragmentary to war¬ 
rant a description. 



4 • PROCEEDINGS OF THE NATIONAL MUSEUM vol. 79 

CRUSTACEA 

MARRIA WALCOTTI, new arenas and species 

Plate 4, Figures 2, 3 ; Plate 5 

Two specimens (from the famous fossil bed on Mount Stephen, 
Loc. 14s), when seen with the naked eye are amazingly suggestive 
of a graptolite such as Nemagraptus gracilis. They were laid aside 
by Doctor Walcott with the other supposedly Cambrian graptolites. 
After the study of these two specimens on which the following 
description and discussion are based, further search yielded five 
more incomplete ones, most of which had been regarded as frag¬ 
ments of the sponge Pirama rntwricata Walcott. 1 

When the specimen selected as the holotype was studied under 
the microscope it lost its graptolitic aspect and revealed itself as 
the segmented body of a crustacean with large regularly jointed 
arms, each joint of which gives rise to a side branch. In other 
words, it is a bizarre crustacean, its immense swimming feet serving 
to distinguish it from all other Cambrian crustacean genera. 

Inasmuch as Marrella may become a synonym, if my subsequent 
•contentions are sustained, and thus nullify the compliment that 
Doctor Walcott wished to pay his friend Prof. John E. Marr, of 
St. Johns College, Cambridge University, I am calling this new 
crustacean Marria in order to perpetuate the compliment. 

De8dription .—Body small (7.5 mm. long and 3.5 mm. wide in com¬ 
pressed condition), elliptical in outline, with truncated front. Cara¬ 
pace of head (or cephalothorax?) of subquadrangular outline (about 
3.25 mm. long and 3.5 mm. wide) occupying half of the body. 
Postcephalic portion (either thorax + abdomen or abdomen only) 
consisting of seven (or possibly eight) simple segments, the first of 
which is 0.7 mm. long, the others decreasing slightly in length as 
well as regularly in width. There is no trace of a telson or of caudal 
styles. The frontal portion of the supposed head possesses a sub- 
triangular depression, the base of which is in front. Near the apex 
is a small tubercle with a central depression, strongly suggesting the 
presence of an eye. Since the surfaces of the head and segments show 
no sculpture, they were apparently smooth. On the head, to the left 
and right and behind the eye, are several irregular nodes, which may 
be incidental to the preservation. There is also a pair of black spots 
or minute tubercles on either side of the eye. A distinct tubular de¬ 
pression, suggesting the alimentary canal, begins behind the eye, 
where it is somewhat wider, and extends backward to the first 
segment. 

The most important feature of this organism is the presence of 
the two pairs of immense swimming appendages, both of which 

* Walcott, C. D., Smithsonian Mlsc.” Coll., yoL 67, p. 298, pi. 79, fig. 1, 1020. 
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proceed from the anterolateral comers of the head. Both are funda¬ 
mentally biramous, dividing into two principal branches, which in 
turn send out a series of secondary, filamentous branches bearing 
setae on one side. The first pair, which is the shorter, is directed 
forward, the second sideways. Only one of the first pair (on the 
right side) of swimming appendages is preserved. The protopodite 
is short and stocky. One of the branches (exopodite) has only the 
base preserved; the other branch (endopodite) bears four or five 
(one displaced) long, flexuous, secondary branches and shows the 
base of a fifth or sixth. The series of secondary branches on the 
exopodite from the four bases shown on the stump in front of the 
head, as drawn in the restoration (pi. 5), are conjectural. We can 
not determine whether this first pair of appendages represents the 
first pair of antennae or the second; if the latter, the first pair of 
antennae may have been small or very tenuous. 

The second pair of swimming appendages is by far the larger 
of the two and may either represent the second pair of antennae or 
may correspond to the mandibular foot of the nauplius. (See under 
Belationships.) The protopodite is again short and powerful and 
appears to consist of two joints. The forward division of the foot, 
which we take to be the exopodite, is extended horizontally and 
reaches a length of 20 mm.; the number of its joints can not be defi¬ 
nitely established. On one side it bears 7 to 11 thin flexuous sub¬ 
branches (exites) and on the other about 6, which branch off nearer 
the base. The posterior division of the swimming foot, according to 
our view the endopodite, curves backward nearly parallel to the 
body, giving off about 10 slender, thin endites, about 14 mm. long, 
on the outer side of the branch, and terminates in a similar but 
shorter (9.5 mm.) endite. 

All the exites and endites are provided with short setae on one 
side. These, however, may be only the bases of longer bristles, since 
there is one fragment that retains long stiff setae on the portion of 
the swimming appendage preserved. 

On the left side are three simple legs, two of which undoubtedly 
proceed from the underside of the head, and the third (not drawn on 
restoration) appears to do so. On the right side are the bases 
of what appear to have been abdominal feet, the stumpy second, 
however, being doubtful. There is no evidence of a biramous struc¬ 
ture or of gills, the exopodites apparently alone protruding beyond 
the body. 

Occurrence. —Middle Cambrian, Stephen formation (Loc. 14s), 
Mount Stephen, British Columbia. 

Holotype and paraiypes. —U.S.N.M. No. 83485. 

Relationships of Mdrria. —There is no fossil crustacean that can be 
directly compared with Marria wcdcotti. The only fossil .form that 
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to our knowledge in a general way resembles it is the grotesque 
Bostrichopus antigym Goldfuss of the lower Carboniferous (Culm.) 
of Nassau, Germany. (See fig. 1.) The one specimen known to 
have been found is preserved in the Bonn collection. Good figures 
are given in part 1 of Roemer’s Lethaea geognostica (1876), pi. 38, 
figs. lOa-b, and recently (1929) Steinmann has redescribed it, giving 
a restoration. According to Goldfuss’s figure this minute crustacean 
is surrounded by a corona of 60 extremely thin, flexuous, filamen¬ 
tous appendages, radiating from three (or four?) short basic ap¬ 
pendages, located behind the head. Steinmann reconstructs the 
form as having the filamentous feet distributed evenly in pairs on 
the segments of the body and concludes that the species belongs to 
an entirely extinct class of crustaceans. Even though the swimming 
feet have a similar structure, our species is still different in the forth 
of the body, especially of the head, which bears two large eyes in 
Bostrichopus. 



Figure 1. —Bostrichopus antiquus Goldfuss. Right figure, 
entire specimen, natural size; left, enlargement of body 
and bases of limbs. (After Roemer) 


The outstanding characters of Mania are the very simple body 
and the enormous development of the antennae (see postea ), which 
indicates an extreme adaptation of an otherwise primitive form. 

The great age of the form and the fact that a similar development 
of the antennae (at least of the second pair) takes place in at least 
two orders of the Brancliiopoda, namely, the Phyllopoda and the 
Cladocera, as well as in the next order, the Copepoda, make it proba¬ 
ble a priori that the species represents a generalized type, not 
directly referable to any of the recent orders of crustaceans. Posi¬ 
tive determination of its relationship is prevented by the fact that 
the mandibles and maxillae remain unknown and that the subdivi¬ 
sions of the body can not be definitely made out. How uncertain are 
the determinations of Cambrian crustaceans from incomplete re¬ 
mains is dearly evidenced by the fact that Walcott’s determinations 
of the Burgess shale crustaceans were challenged by Fedotov (1925) 
and Fedotov’s in turn by Henricksen (1928). , 
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Other important characters of Mwrria are the immense develop¬ 
ment of two swimming arms (first and second pair of antennae, see 
posted), the large unsegmented head with carapace (possibly cephalo- 
thorax) bearing a single eye, five pairs (or less) of legs, a simple 
abdomen, consisting of about seven segments, and the absence of a 
telson. 

It is customary to refer the earlier Paleozoic crustaceans to the 
suborder Phyllopoda of the . order Branchiopoda, because these are 
the oldest and most primitive crustaceans. [The recent genus Apus, 
or Lepicfamis , has been traced to the Permian (Buedemann, 1922).] 
There is indeed a close resemblance to the family Limnadiidae of the 
Phyllopoda—particularly to Lwmetis in the biramous, strongly 
developed second antennae, the single (not bivalved) carapace, the 
fused compound eyes in the middle of the head, and the small num¬ 
ber of thoracic feet. Although a telson is present in Limnetis, in 
L. braohyura it is so small that this species appears but little differ¬ 
ent from our specimens in this respect. The body of the Limnadi¬ 
idae is, however, laterally compressed and the carapace covers most 
of it, 

According to common consensus of opinion the Limnadiidae lean 
toward the second suborder of the Branchiopoda, the Cladocera. 
Marria also has important characters in common with Cladocera, 
namely, the strong development of the biramous second antennae 
into principal organs of locomotion, the fused compound eyes, and 
the short body with a small number of thoracic limbs. Though the 
Cladocera have a telson, it is variable in size and in some species 
much reduced. The carapace is likewise variable, for while it is 
most frequently a bivalve shell inclosing the whole postcephalic 
region of the body, it may be reduced to a mere brood pouch, as in 
Leptodora. The segmentation of the body is little pronounced, if 
not obscure, the thorax bearing as many pairs of limbs as there are 
segments; the abdomen having but three segments, bearing no limbs, 
but with a telson. The head in the Cladocera, however, is always 
bent downward so that the first pair of antennae and the median eye 
are on the ventral side. 

It will be seen that our form, though not directly referable to the 
Cladocera, agrees well with that order in the development of the 
second antennae, the carapace (aside from its common bivalve form 
in the Cladocera), the fused eyes, the small number of segments, and 
thoracic limbs. It would seem to differ in not possessing the down¬ 
ward bend of the head or a telson. 

Our species also,invites comparison with the second order of 
crustaceans, the Copepoda, in regard to the possible retention of the 
single nauplius eye, the strongly developed biramous second pair of 
antennae, and the possible absence of a carapace. The Copepoda 
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rli-ffgr from Mania in having five pairs of biramous feet, the first of 
which is attached to the cephalothorax and the others to the thoracic 
somites. On the other hand, the strong development of plumed 
hairs in the pelagic forms may well be duplicated in Mania. Some 
of the members of the family Peltiidae of the suborder Podoplea 
have even flattened bodies, somewhat like isopods and probably 
Mania. 

Finally, the close resemblance of our form to the nauplius of 
many crustaceans, among them even the Cirripedia and Malaco- 



Figuebi 2 .—Nauplius larva of Lepas fasdcularte, X10. A*, A*, First and 
second antennae; B, brain; EJ, eye; H, frontolateral born; M, mandible; 
S, stomach. (After Groom) 


straca, is undoubtedly most striking. These bear not only a single 
eye but also two pairs of large biramous swimming legs, formed by 
the second pair of antennae and the mandibles. These biramous 
limbs, as, for example, in the nauplius of Lepas (see fig. 2), bear a 
large number of long spines, which in turn are set with stiff setae, 
the whole producing, an organ strangely res embling that of Mania 
in which the spines are further developed into jointed secondary 
branches (endites and exites). As we can not be certain that the 
two pairs of swimming limbs of Mania represent the first and 
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second pairs of antennae, it is possible to assume that they may be 
the second antennae and mandibles and that we see in the nauplius, 
and still more so in the following protozoaean larva of the Eucarida, 
a recapitulation of an ancestral Marria. We can visualize our species 
making its way through the water in a jerky or saltatory and more 
or less irregular maimer, like most of the crustaceans that have large 
biramous swimming legs and short bodies. 

As none of the crustaceans here used for comparison, except the 
nauplius and protozoaean stages of later crustaceans, possesses a 
like development of the two large biramous swimming limbs, it 
appears necessary to consider Marria not only as a member of a 
new family, the Marriocaridae, but even of a distinct suborder of 
the Entomostraca, the Marriocarida. 

MABKELLA SPLENDENS Walcott 
Plate 3, Figotes 1, 2; Plates 6, 7 

Marrella splendent Walcott, Smithsonian Misc. Coll., vol. 57, p. 193, pis. 25, 26, 
1912, 

Marrella spleniens Raymond, Mem. Connecticut Acad. Sci., vol. 7, p. 155, fig. 
32, 1920. 

Marrella splendent Walcott, Smithsonian Misc. Coll., vol. 67, no. 4, p. 170,1921. 

By far the most striking and bizarre crustacean discovered by 
Walcott in the Burgess shale is Marrella splendem. In contrast to 
its small carapace are its two pairs of massive curved hornlike ap¬ 
pendages, the anterior pair of which projects sideways, and the 
posterior pair is directed backward. Walcott placed this form with 
the trilobites in a separate family of an unknown order, stating 
(1912, p. 192) that this family (Marrellidae) “ is less primitive than 
the Apodidae and may be considered as near the Trilobita.” This 
determination has been challenged by some of the authors who have 
discussed the crustaceans of the Burgess shale. Raymond (1920, 
pp. 115-117) states: “None of the illustrations so far published 
shows biramous appendages on the cephalon. This, coupled with 
the’presence of tactile antennae, makes its reference to the Trilobita 
impossible, but the present interpretation indicates that it was 
closely allied to them.” Raymond places MarreUa with the Isopoda 
and gives a restoration of the ventral side (fig. 32, p. 116), showing 
two similar pairs of antennae (antennules and antennae) and three 
pairs of simple legs (the mandibles, first and second maxillae) on 
the cephalon. Another authority, Fedotov (1925), also removes the 
genus from the trilobites, considering it a typical phyllopod of the 
order Conchostraca, very close to the Cladocera but more primitive 
than the recent forms. K. L. Henricksen (1928), according to 
Richter’s review, arrived at the following conclusions: Marrella does 
66548—31-2 
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not possess a carapace, and as a result of a wrong determination 
of an immovable head spine as 11 antennule M the appendages of the 
head have been misunderstood. The only character, it has in com¬ 
mon with the trilobites is that all segments of the trunk bear legs. 
All other characters, among them the possession of As, oppose its 
reference to the trilobites and point rather to the Notostraca (with 




of Marrella with Conchostraca and Cladocera is nullified by such 
characters as the flat, free head, the widely separated eyes, and other 
features. If Walcott considered MarreUa more highly developed 
Apw, he reversed the facts, since the lack of division of the 
legs of Apw is a later development. (Fig. 3.) There is nothing 
similar to it among the trilobites, especially now that Barrande’s 
figure of j Bohemilla, which could perhaps have been, quoted, has been 

corrected by Kloucek. Mar- 
rella is therefore a primitive 
branchiopod of still simpler 
structure than the Notostraca 
[Richter]. 

This brief survey shows that 
MarreLla has thus far remained 
a very fractious puzzle and 
that any additional knowledge 
concerning it would be most 
welcome. In fact, a study of 
the large quantify of material 
now made available, with the 
new ultra-violet light method, is most desirable. For, as we shall 
see presently, here is a Cambrian trilobite freshly molted and exhib¬ 
iting all its body anatomy 1 

In the small suite of slabs containing the problematic fossils from 
the Burgess shale, suggestive of graptolites, was one bearing several 
specimens of MarreUa splendene. When these, with the supposed 
neighboring graptolite, were brought under the Lapworth-Parkes 
microscope, not only the amazing delicacy of the body but also the 
distinct identity of the appendages with those of a trilobite became 
apparent. Likewise the absence of any protecting carapace was too 
evident to be overlooked. All these observations, point toward the 
fact that the fossil may represent a freshly molted trilobite. Fol¬ 
lowing up this clew, the writer recalled having previously, read of 
such a suggestion, and. a search of the literature revealed that Edgar 
Dacqu4, in his brilliant Vergleichende biologische Formenkunde der 
fossilen niederen Tiere (1923, p. 703), incidental to the discussion 
of the fact that many trilobite carapaces, especially when heaped 


Figure 3.—Early growth atage of Apus 
3 r Cephalic appendages ; X, II, III, IV, V, 
body segments. (From Lang’s Comparative 
Anatomy) 
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together, are the cast-off tests of molting individuals, had remarked: 
“ It is possible that, among others, the soft-shelled crustaceans 
described by Walcott from the North American Middle Cambrian as 
MarreUa and Malaria, whose systematic position could not be estab¬ 
lished thus far, may be soft-shelled crustaceans, namely, trilobites 
immediately after molting” (translation). 

Working with, this suggestion in mind, the writer found from 
Walcott’s figures and the material in the New York State Museum 
the following evidence: 

(1) The tests were so delicate that the animals clearly had insuffi¬ 
cient protection. Walcott (1912, p. 194) states that in camp the 
fossils were called the “ lace crab ” because of their delicate tissue. 
It is probable that these young freshly molted individuals, in seek¬ 
ing the protection of deeper and darker places, as molted crustaceans 
do, had the misfortune of sinking into the trap formed by the water 
charged with carbonic acid that filled the particular depression in 
which the Burgess shale with its amazing number of species was 
deposited, just as the other amazing accumulation of organisms was 
formed. 

(2) W a l co tt saw the distinguishing characters of his family Mar- 
rellidae in the “ small subquadrangular carapace,” “ the two postero¬ 
lateral spines comparable with the lateral lobes of the carapace of 
Apodidae,” and “the five pairs of appendages of the head.” 

It is these appendages that furnish the solution of the problem. 
Though the antennae are clearly the same as those described in the 
trilobites, the strangest appendages and those most divergent from 
trilobites are the two pairs of long, thick horns. Walcott termed 
the first of these “antennulae (?)” and the other “the posterior 
spines or lobes of the carapace.” 

In most specimens the first pair projects horizontally, or sideways, 
coinciding exactly with the frontal margin of the trilobite cephalon, 
including the genal spines. The other pair is most frequently turned 
so far backward that it flanks the two sides of the trunk. There are, 
however, many specimens, and among them some that have suffered 
little disturbance in preservation, that have the “ posterior ” spines 
projecting sideways, as in Walcott’s Plate 26, Figures 3 and 6. In 
this position they correspond exactly in location and outline with 
the posterior margin of the cephalon. 

These two pairs of appendages may, therefore, very well have been 
the strands of thicker connective tissue, supplied with blood vessels 
and nerves that lay under the frontal doublure and the posterior fur¬ 
rowed margin of the cephalon and between which the thin membrane 
of the cheeks was stretched out. This assumption is well supported 
by the fact that the posterior margins of the anterior appendages and 
the anterior (outer) margins of the posterior appendages distinctly 
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show jagged edges, indicating that there a connecting membrane 
was torn away. This is well shown on the anterior appendages’ in 
Walcott’s Plate 25, Figures 2 and 6, and Plate 26, Figures 5 and 6, 
and for the posterior appendages in Plate 26, Figures 1 (fig. 4 and pi. 
6, fig. 1, of this paper) and 4. 

Still more convincing is the fact that one of the specimens figured 
by Walcott (pi. 25, fig. 3) retains, on the left side, the cheek of the 
cephalon itself, together with the eye cavity (ventral side), which 
shows from under the “ appendage ” that has separated from the 
test. 

Therefore, if the two pairs of appendages are placed in their nor¬ 
mal position, as in the accompanying diagram : (fig. 5), the margin 
of the head of the trilobite is fully outlined. The head 5 ift ’propor¬ 
tion to the trunk'iS ; vety 
large—a fact that corre¬ 
sponds to the supposed 
larval age of the indi¬ 
viduals—and the poste¬ 
rior appendages extend 
into the genal spines. 

The backward direction 
of the “posterior spines 
of the carapace ” is there¬ 
fore only a post-mortem 
position of the fossils. 

(3) The antennae {a" 
in Walcott’s drawings) 

Figure 4. — Marrella aplendms. Walcott’s Plate 26, « re same as in the 

Figure 1. {Letters correspond to those in fig. 5) J « * «, , 

other trilobites, as drawn 
by Beecher and Walcott. They are like those of Neolenus serrotw , 
even to the rows of setae. 

The so-called “mandibles” (m) of Walcott are the same as “the 
posterior spines of the carapace,” when they are in their normal hori¬ 
zontal position, clearly seen in his Plate 26, Figure 5. 

The maxillulae (mf) and maxillae (m") are the four pairs of 
longer limbs on the last segments of the carapace, and the same as in 
Neolemis serratus from the Burgess shale and other trilobites. 

This brings all “ five pairs of appendages ” of Marrella splendens 
in complete agreement with the trilobites. 

(4) The “strong, small subquadrangular carapace” of Marrella 
if&endem is the compressed mass of organs, notably the stomach, 
contained in the glabella of the trilobite. This is shown in W alcott’s 
excellent Figure 2 of Plate 25, in which the intestine is seen extend¬ 
ing backward from the stomach and, where tom, exhibits the intesti¬ 
nal cavity; • ! • 
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(5) The “ labrum ” {lb in pL 26, fig. 2) is a typical trilobite hypos- 
toma, similar to that of Neolenus serratus and Ogygopsis klotzi. 

(6) The muscle attachments, shown as rows of tubercles on the 
axial lobe of the abdomen (in pi. 25, figs. 1 and 5; pi. 26, figs. 3 and 
4) are exactly the same as repeatedly figured for trilobites, for ex¬ 
ample, by Hall and Clarke * from specimens where the test was either 
exfoliated or transparent. 

(7) According to our material and Walcott’s drawings, the legs, 
both of the carapace and abdomen, are the same as those of trilobites. 
The gills of the third to fifth legs of the head are, for instance, well 



Figure 5.—A young trilobite with large cephalon, showing In 
white the portion preserved in the specimen of Marrella 
splendens: a. Frontal tissue strand of cephalon; posterior 
tissue strand of cephalon and genal spines; o, axial lobe 
of thorax; d, proximal portion of pleura 

shown in Plate 25, Figure 3—on the right side—also in Plate 26, Fig¬ 
ures 3 and 4. All legs possess “ the jointed leg-like endopodite, a 
jointed setiferous exopodite, and expanded gill-like epicoxite,” which 
Walcott recognized only for those of the abdomen. 

(8) The abdomen in the molted specimens retains only the axial 
lobes without the pleura, a feature that has aided strongly in obscur¬ 
ing the trilobite nature of Marrella. It is probable that, as in the 
case of the cephalon, the pleura were represented by thin soft mem¬ 
branes, which later in life gave rise to the harder chitinous shell. 
(Fig. 5.) Possible traces of thicker tissue strands in these pleural 


* Paleontology of New York* vol. 7, pi. 23, fig. 8; pi. 25, fig. 8; 1888. 
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membranes may be seen in Plate 26, Figures 4 and 6, on the right 
side, while the specimen shown on Plate 26, Figure 1, retains the thin 
tests of the pleura themselves on both sides of the axis. 

(9) Finally, we have a specimen from our State Museum collec¬ 
tion clearly showing the pygidium as a line carbonaceous film (see 
pi. 3, fig. 2), a result of the retention of the thin pygidial membrane 
after molting. 

Combining all these facts, we have no hesitation in considering 
Marrella splendem a trilobite in a young, freshly molted stage— 
probably Neolenw serratus, which possesses the same general outline, 
especially in the carapace and pygidium. 

The caudal rami found by Walcott in Neolerm and probably 
doubtless also present in other trilobites have not yet been seen in 
Marrella splendens. They are, however, exceedingly delicate ap¬ 
pendages that may well have been lost in the molting, or rather in 
fossilization. 

From lath of material I have not taken up the supposed relation¬ 
ship of Molaria spinifera to the trilobites, suggested by Dacque. 

Half a year after the preceding discussion had been written, Dr. 
C. E. Resser, of the United States National Museum, informed me 
that considerable additional material on Marrella splendent , includ¬ 
ing a number of photographs, had been found and should be used. 
Some of these excellent pictures, which bring out additional features 
of Marrella worth recording, are reproduced herewith. They have 
not been retouched. 

Plate 6, Figure 1, is an enlarged portion of Walcott’s Plate 26, 
Figure 1. It shows the distinct outline of the glabella with the 
glabellar furrows and a narrow portion of the fixed cheeks, the 
remainder of which has been tom away along the jagged edge. The 
flatter occipital ring is recognizable posterior to the glabella. From 
it proceed the posterior thickened margins of the cephalon, which 
are here turned backward. The anterior converging sections of the 
facial suture are preserved where it crosses the frontal margin of 
the cephalon. 

Plate 6, Figure .2, is a somewhat obliquely compressed specimen. 
It also shows the glabella, the axial lobe of the thorax with the 
muscular attachments of the legs, and the pygidium. The latter 
clearly exhibits the axial lobe extending three-fourths of the length, 
and also the marginal doublure on the left. 

Plate 6, Figure 3, again shows the cranidium with the short sectors 
of the facial suture on the broad frontal “ horns ” (margins of cara- 
pace), .This specimen demonstrates the fact that with the exception 
of the pair of antennules there are no antennae, mandibles, or max¬ 
illae, which -Walcott had been led to believe were present, but. only 
biramous. cephalic and thoracic legs, the endopodites of which are 
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developed into gills as in the classic Triarthrus lecki. In contrast 
to this the adjoining figure shows the thoracic feet stripped of the 
endopodites, and therefore looking like cephalic appendages. Some of 
Walcott’s drawings (pi. 25, fig. 6, and pi. 26, figs. 2-4) also show 
cephalic feet with gills. Where Walcott figures antennae, mandibles, 
maxillulae, and maxillae (pi. 25, fig, 1, and pi. 26, figs. 1 and 5), 
the posterior margin of the cephalon, as shown before, is ™ist.a.Trftn 
for the mandible, and the cephalic feet, which have lost their endop¬ 
odites by poor preservation, for maxillulae and maxillae. This mis¬ 
conception led Raymond (1920, p. 116, fig. 32) to an erroneous restora¬ 
tion of Marrella splendens , showing five pairs of uniramous cephalic 
appendages, and to the statement (ibid., p. 143) that Marrella forms 
“ an intermediate stage between the Trilobita and the higher 
Crustaceae.” 

Plate 7, Figure 1, gives a ventral view, exhibiting the frontal 
doublure and the hyposfcoma. The transversal suture just behind 
the frontal margin appears to represent the frontal portion of the 
uniting facial sutures, with a rostral plate posteriorly to it. The 
most distinctive feature is the presence of white strands of connective 
tissue extending sideways from the anterior margin of the oval hy- 
postoma into the frontal thickened margins of the free cheeks. 
Behind the glabella a portion of the intestine is seen, and behind 
this the internal view of the axial lobe of the thorax. The lower 
half of the picture shows more clearly the crowded, partly over¬ 
lapping joints (segments of Raymond) of the posterior portion 
of the thorax. 

Plato 7, Figure 2, is important in shedding light on the charac¬ 
ter of the supposed “largo crescentiform sessile eyes,” which “occur 
on the anterior margin just within the base of the anterior spines.” 
(See Walcott’s pi. 25, figs. 4 and 5.) Raymond speaks (p, 115) 
of “ large marginal sessile eyes.” Figures 3 and 4, which are fur¬ 
ther enlargements of the “ cyos ” in Walcott’s Figures 4 and 5, show 
those bodies to be really circular to oval in outline. In both speci¬ 
mens they are squeezed out of place with respect to the thin test 
of the carapace, in the original of Figure 3 laterally and in that 
of Figure 4 anteriorly, both specimens showing oblique compres¬ 
sion by their general outlines. In Figure 4 a triangular patch of 
the test adhering to the gland on the right and in Figure 3 the gland 
on the right (partly cut) are distinctly integral parts of the test. 
In Figure 2 they are in their normal position, which is under the 
cephalon at both sides of the glabella. This location, as well as 
their outline, the indications of their composition of concentric or 
spiral ducts (as seen especially in fig. 3), and their prominence di¬ 
rectly after the molting suggest their nature as shell glands rather 
than as digestive glands or hepatic ceca. It is quite probable that 
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these same shell glands are also retained in peculiar cranidial de¬ 
pressions of full-grown trilobites, as, for example, in the “ lunettes ” 
of Bwnastus. Anyone who has observed the prominent shell glands 
in the carapace of an Apus or noted their location in such other 
primitive crustaceans as Branchipus and Daphnia (fig. 6) or the 
prominent development of the maxillary or shell glands in the lar¬ 
val forms of the Branchiopoda, Ostracoda, Copepoda, and Cirri- 

pedia will expect to see shell 
glands as a distinct feature in 
the freshly molted trilobites and 
will not be surprised to see their 
markings retained on the inside 
of the carapace of mature indi¬ 
viduals. 

Plate 6, Figure 1, as well as 
Plate 7, Figures 1 and 2, shows 
clearly the tom and ragged pos¬ 
terior (interior) edges of the 
frontal “horns,” which though considered appendages by Walcott 
and Raymond, are in reality the frontal doublure of the cephalon. 

Occurrence .—Middle Cambrian, Burgess shale (Loc. 35K), Burgess 
Pass, near Field, British Columbia. 

Plesiotypes. —U.S.N.M. No. 83486. 



Figure 6. —Daphnia longispina O. F. Mftller. 
Frontal view. (After Woltereck) 
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EXPLANATIONS OF PLATES 

Plate 1 

Dictyophycus gracilis, new species 

PteuBB 1. Holotype, X2, Portion of frond with well-preserved regular network 
of fibers. 

2, Small group of fibers compressed on another indistinct fossil. X2. 

3. Largest specimen observed, probably composed of several thalli. 

X2. 

Plate 2 

Dictyophycus gracilis , new species 

Figure 1. Portion of network drawn with Lapworth-Parkes microscope to show 
irregular character of meshes. X4. 

2. Portion of network with fine pores; also traces of parallel lines. 

X4. 

3. Specimen retaining softer part of the thallus besides the network of 

ribs. X4. 
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Chaunograptw $candens t new species 

Figures 4,5. Opposite sides of another hydrozoan, with larger hydrothecae. 

X4. 

6. Camera drawing of type to show character of hydrocauli and 
hydrothecae. X4. 

Plate 3 


Manilla splendens Walcott 

Figure 1. Camera drawing of freshly molted specimen in New York State 
Museum, showing hypostomn ( a ), fine parallel sculpture lines of 
crustacean carapace, bifurcation of legs (o), and thin epidermis 
film of pygidium (p). X4. 

2. Unretouched photograph of same specimen, showing the lateral com¬ 

pression of pygidium. X4. 

Chaunograptus scandens, new species 

3. Photo of counterpart of type specimen, slightly retouched. X4. 

Plate 4 


■ Chaunograptus scandens, new species 


Figure 1. Another slab retaining mostly hydrocauli and a few hydrothecae. 
X4. 

MdiTia tvalcotti, new species 

2. Photo of holotype, not retouched. X2. 

3. Drawing made with Lapworth-Parkes microscope to bring out details 

of structure. X4. 

Plate 5 


Figure 1. Restoration of Marria walcotti, new species. 

Plate 6 

Marrella splendens Walcott 

Figure 1. Granidium of original of Walcott’s Plate 26, Figure 1. X9. 

2. View of obliquely compressed specimen, allowing glabella and pygi¬ 

dium. X3. 

3. Dorsal view of specimen showing glabella, frontal sections of facial 

sutures, gills on cephalic appendages (left upper side), and axial 
lobe of thorax. The axial segments appear to continue into the 
pleura on the right side, beyond which traces of the feet are 
seen. X3. 

Plate 7 

Marietta splendens Walcott 

.Figure 1. Ventral view of specimen. X3. 

2. Dorsal view showing shell glands in position. X3. 

. 3. Frontal portion of glabella with shell glands. X9. Portion of 

: Walcott’s Plate 25, Figure 4. 

„ 4. Frontal margin of glabella, with shell glands. Portion of Walcott’s 

Plate 25, Figure 5. The frontal lobe of the glabella is forced beyond 
the white transversal doublure of the cephalon and embraces the 
circular shell glands. X9. 
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DlCTYOPHYCUS gracilis, new species, and Chaunograptus SCANDENS 

NEW SPECIES 

FOR EXPLANATION OF PLATE SEE PAGES 17, 18. 






U. S. NATIONAL MUSEUM 


PROCEEDINGS, VOL. 79, ART. 27 PL. 3 



marrella splendens Walcott and chaunograptus scandens, new species 
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REVISION OF T HE CHALCID FLIES OF THE TRIBE DE- 
CATOMINI (EURVTOMIDAE) IN AMERICA NORTH OF 
MEXICO 


By W. V. Balduf 
University of Illinois, Urbana, Illinois 


INTRODUCTION 

The family Eurytomidae is one of the least studied groups' of the 
large superfamily Chalcidoidea. On account of the outstanding eco¬ 
nomic importance of its species as pests on grasses and small grains, 
the genus SarmoUta Motsch has received more attention than any 
other of this family. Sundry habits are represented in the very diffi¬ 
cult genus Ewrytoma Illiger, the outstanding one probably being para¬ 
sitism on other insects. Comparatively little is known about the lat¬ 
ter group, and still less information has been produced regarding the 
biology of the Decatomini and most of the smaller genera falling 
within this tribe. The fact that the Decatomini are mostly galli- 
colous explains the absence of a larger body of facts about their 
habits, and only a few workers, chiefly of the present day, seem to 
have been at all interested in preserving specimens of this tribe reared 
from galls incident to their study of the Cynipidae. As a result, most 
of the species of the group are represented by relatively small series 
of specimens, and many species probably still remain undiscovered. 
The present revision treats 30 species and 5 varieties, of which 14 
species and 3 varieties are new. The species previously recorded in 
the literature were described by Fitch, "Walsh, Ashmead, Girault, and 
Fullaway. The present intensive work of Dr. A. C. Kinsey and 
L. H. Weld on the Cynipidae has produced most of the new material 
described herein. In addition to the material received from Messrs. 
Kinsey and Weld, and specimens reared myself, I have studied the 
Decatomini in the collections of the United States National Museum, 
the Canadian Department of Agriculture, a series from Stanford 
University, California, a small lot belonging to the Illinois State 
Natural History Survey, and a few specimens from several 
other State and personal collections. 1 It is to be hoped that the rear- 


1 No doubt additional specimens are housed in various museums of North America, and 
I shall welcome the opportunity to study any such material that anyone will send me at 
the University of Illinois, Urbana, Ill. 
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ing of members of the Decatomini, and Eurytomini also, from galls 
and other sources, will continue to increase, and thus supply within a 
few years what may prove to be representatives of most of the species 
of these tribes in our fauna. Only then may we pretend to produce a 
complete revision of the tribe Decatomini. 

In another sense, also, the present study is in part tentative. The 
limits of certain species, for example Decatoma dubia Walsh, D. 
globvli, new species, and D. nigrioeps Walsh, can not be determined 
with precision until their habits can be studied in considerable 
detail. An effort to separate the species on the basis of male geni¬ 
talia has not been made, because adequate material of this sex is 
not at hand. It is probable that the necessary technique for the 
study of minute parts of these small insects can be developed, but 
many additional specimens, obtained by careful rearing that involves 
determination by experts of both the plant and animal hosts, need 
to be provided before a comprehensive study of the taxonomic value 
of male genitalia can be profitably undertaken. In view of the 
great variations in color and size and sometimes sculpture and 
dimensions the question of species limits, which constitutes the 
chief problem in a study of this nature, is therefore not fully an¬ 
swered. It has been possible, however, to identify with practical 
certainty all specimens that came to my attention. 

Many specimens were dissected in balsam and permanently 
mounted on slides with the expectation that valuable characters 
might thus be discovered. I have concluded, however, that all the 
characters that really prove to have value for distinguishing species 
can be seen on the entire specimens by the aid of the ordinary 
higher powers of a good binocular microscope. 
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EXPLANATION OP TERMS 

Dimensions of the head .—Measured by aid of an ocular microm¬ 
eter. Both width and length measurements were taken from the 
dorsal view at an angle and a position that gave the maximum 
dimensions. 

Oubital row .—A rather well-defined line of hairs not different in 
size from other hairs on the apical third of the front wing. It is 
best visible at an acute angle, and extends lengthwise across the 
outer third about midway between the front and hind margins of the 
wing. It is designated “ cubital ” because it seems to have the posi¬ 
tion of that vein as figured by Snodgrass (Proc. U. S. Nat. Mus., 
vol. 89, pi. 16, fig. 77, 1910). (Pl. 3, fig. 33, /.) 

SvsbdiscoidaZ row .—A line of hairs similar to but somewhat more 
readily discovered than the cubital row, and located caudad of it 
and extending in general parallel with the hind margin of the wing. 
In species having a fully developed color band, the subdiscoidal 
row passes near the apex of this band. (PI. 3, fig. 33, g.) 

Secondary land .—In some species there occurs a second, but usu¬ 
ally more faint and always smaller and irregular, band of color 
across the wing proximad of the main or submarginal band and 
coextensive with it. (PI. 1, figs. 2 and 5.) 

Funicular joints .—Frequent reference is made in the descriptions 
to the several joints of the antennae. For convenience each joint 
of the funicle is designated by a letter-figure combination, F for 
funicular joint, and the following figure referring to the particular 
joint under consideration. For example, F4-designates the fourth 
funicular joint, counting from the base of the funicle. The female 
Decatomini possesses five such joints, whereas the male has only 
four. (PI. 3, figs. 80 to 32; pl. 4, figs. 41,42.) 

Tribe DECATOMINI: Family EURYTOMIDAE 

The Eurytomidae are easily distinguished from the other families 
of Chalcidoidea, except the Callimomidae, by the form of the pro- 
notum, and from the latter family by the shorter ovipositor and the 
form of the antennae and the abdomen. The front and hind mar¬ 
gins of the pronotum are nearly parallel, and the sides slightly con¬ 
vergent posteriorly, or the sclerite as a whole is subquadrate, usually 
about twice as wide as long. (Pl. 3, fig. 27.) In the female Eury¬ 
tomidae the abdomen is moderately to strongly compressed, but in 
the males this region is subcylindrical, somewhat as in the Calli¬ 
momidae. The latter group possesses a relatively undifferentiated 
flagellum, which, in the Eurytomidae, consists of a distinct funicle 
and more or less developed club. Moreover, the colors of most Eury¬ 
tomidae are dull, but the Callimomidae have a metallic surface. 
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The tribe Decatomini 2 differs from its nearest relatives, the Eury- 
tomini, and other tribes of the family in possessing a distinct stigma 
(pi. 1, figs 1 to 13, et al.) near the middle of the anterior margin 
of the front wings. Ashmead 2 recognized two genera in this tribe, 
splitting his genus Eudecatoma from Decatoma Spinola on the ab¬ 
sence of a submarginal color band on the front wings. No adequate 
structural differences, however, have been found that supplement 
this somewhat variable character in the color band to justify this 
division of the old genus Decatoma. To Masi, 4 also, Eu/decatoma 
Ashmead does not seem sufficiently different to regard it as a separate 
genus. These genera have therefore been recombined in this study, 
and file tribe Decatomini, as known in America north of Mexico, 
includes the single genus Decatoma Spinola. 

Genus DECATOMA Spinola 

Decatoma Spinola, Classification des diplolepaires, Ann. Mus. d’Hist. Nat., 
vol. 17, p. 151, 1811.— Walsh, Amer. Ent. and Bot., voL 2, no. 10, p. 300, 
1870. —Ashmead, Trans. Amer. Ent. Soc., vol. 9, p. xxxi, 1881.— Pro van- 
cheb, Petite fauna entomologique du Canada et particuiierement de la 
Province de Quebec, vol. 2, Hymenoptera, pp. 568-569, 1883.— Howard, 
U. S. Dept. Agr., Div. Ent. Bull. 5, pp. 38-39,1885.— Ashmead, But. Amer¬ 
icana, vol. 4, no, 3, pp. 42-43, 1888, new genus Eicdecatoma. — Ashmead, 
Trans. Amer. Ent Soc., vol. 21, p. 319,1894 ( Dtplolepis adonidum Rossi as 
the genotype).— Brues, Bull. Mus. Comp. Zool. 54, p. 25, 1910.— Masi, 
Nov. Zool., vol. 24, p. 138, 1917, Eudecatoma Ashmead synonymous with 
Decatoma Spinola.— Gahan and Fagan, U. S. Nat. Mus. Bull. 124,1928, list 
of type species, Decatoma, p. 59, and Eudecatoma, p. 42. Only the chief 
papers on the genus are listed. 

Maximilian Spinola described Decatoma as genus No. 19 with a 
series of other genera, as follows, the first phrase occurring in the 
key: “Antennis de dix articles, inserees au milieu du front. * * * 
N. 19. G. Decatoma. Abdomen petiole, comprime lateralement, 
* * * Mihi. Ex. Gholds adonidum Rossi, Diplolepis Sphagnum, 
stigma Fabr. etc. Decatoma splendida, metaUica, mtfipes, aZbitards 
mihi. Medites, etc.” 

Female. —-Length 1.5 to 4 mm., moderately robust in form, or no 
more than four times as long as maximum width (head and meso- 
thorax), varying from almost black through brown to nearly com¬ 
pletely yellow, the intermediate colors being combinations of black, 
brown, red, and yellow, black species with cephalo-lateral angle of 
pronotum yellow, yellow species with at least a part of hind legs 
partly fuscous to black; submarginal band lacking, or faint pale 
brown to deep brown, a faint secondary band broadly V-shaped and 
on ridge between band and base of wings sometimes present. 

* Ashmead, Classification of the chalcid files. Mem. Carnegie Mus., voL 1, no. 4, 1904. 

Americana, yoL 4, no. 3, pp. 42, 43, 1888. 

*Noy. Zool, yoL 24, p. 138, 1917. 
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Head usually from two-thirds as broad as long to twice as broad 
as long, oval to subrectangular in outline above, moderately to 
slightly convex in front, eyes and malar space nearly equal in length, 
surfaces reticulate, each reticulation with a smaU hair-bearing um- 
bilicate puncture, except sometimes cheeks and malar space more or 
less smooth and shiny, and occasionally cheeks strigose, and usually 
vertex finely and densely punctate, malar groove broad and well de¬ 
fined usually only on basal half (nearest to eyes); punctate areas of 
head moderately and inconspicuously hairy, ocelli forming a low 
triangle, median ocellus very dose to upper edge of antennal scrobe; 
scape of antennae about three times as long as pedicel, and more 
or less thickened on basal half, pedicel always longer by about one- 
third than FI, narrow at base and expanding quickly from basal 
fourth, scape usually reaching about to middle of F3, one ring-joint, 
five funicular joints constant, F2 to F5 varying in dimensions, some¬ 
times much longer than thick, but mostly not much longer than their 
greatest diameter, and at times slightly broader than long; dub 
3-jointed, compact, usually not so long as F3 to F5 combined and 
slightly broader than the rest of the antenna, widest at second joint, 
the third small and conical with blunt tip; flagellum moderatdy 
clothed with rather short inconspicuous whitish hairs; joints of 
funide and club with elongate shallow hair-bearing, and also dot¬ 
like, sensoria, quite uniform in number and arrangement. (PI. 3, 
figs. 30, 31.) 

Pronotum and sderites of mesothorax above hairy like the face, 
and umbilicately punctate, becoming smoother at the lower edges 
where femora fold against the body; prescutum, scapulae, axillae, 
and scutel definitely distinguished by well-developed sutures and 
moderatdy rounded above (pi. 3, fig. 29), mesopleura with lateral 
area bdow tegulae and anterior to metapleural cluster of silvery 
hairs, bare, shagreened, and aciculate-punctate; metapleura punctate 
and always dothed with a broad, rather dense covering of long sil¬ 
very hairs; pronotum subrectangular, transverse, front and hind 
margins almost parallel (pi. 3, fig. 27), sides slightly converging 
toward rear, about twice as broad as long and' transversely arched, 
length about equal to that of prescutum, usually slightly more nar¬ 
row than maximum width of mesothorax, latter broadest across 
tegulae; front legs shortest, but their coxae intermediate in breadth 
and length between length of meso- and metacoxae, first and second 
tarsal segments almost equal in length, third and fourth shorter and 
nearly same length, last segment longest, bearing a pair of simple 
claws, strigilis with a row of fine short stiff hairs on first tarsal 
joint, curved tibial spur reaching to about middle of this segment; 
midlegs most slender, tibiae with a strong apical spur, first and last 
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tarsal segments longer than two to four, these subequal; hind femora 
moderately thickened, two strong apical spurs on tibia, outer member 
about half the length of the inn er, proportionate size of tarsal joints 
as on midlegs; outer face of hind coxae with a narrow band of silvery 
hairs lengthwise, and hind edges of hind tibiae bordered with two 
poorly defined rows of long stiff hairs; metanotum very short, 
transversely curved, its anterior and posterior margins parallel; 
propodeum about two-thirds, wider at front than long, sides rounded 
and converging broadly posteriorly, median groove moderately de¬ 
veloped, usually broad and shallow with bottom rounded, its mar¬ 
ginal carinae not always present or complete, groove limited in front 
by a curved or angulate carina, surface of the segment in part reticu¬ 
lated coarsely to finely, or rugae sometimes lacking just laterad 
of the groove; spiracles ovate or oval, near cephalo-lateral corners; 
front wings reaching shortly beyond end of abdomen, hind wings 
extending halfway between stigma and apex of front wings, latter 
broadest beyond stigma and twice the width of the hind wings, front 
margins almost straight, hind margins uniformly oblique, hamular 
fold on narrow slender thickening on hind margin of basal half; 
apical two-thirds of front wings mostly densely and minutely hairy 
and bordered with similar hairs, basal third with a pattern of setae 
in rows on obscure ridges, submarginal vein slightly thickened 
proximad of stigma and bearing from 10 to 18 long setae in a single 
row, stigma situated a short distance behind middle, marginal and 
stigmal veins shorter than stigma, marginal vein with seven or eight 
setae, stigmal vein knobbed with a short cephalo-distal tooth, hind 
wings without large hairs on base, apical two-thirds with vestiture 
like front wings, three hamuli on front margin short of middle, basal 
hamulus straight, others recurved. 

Petiole about twice as wide as long, rounded and sculptured above, 
abdomen strongly compressed, rounded above and broadest at upper 
third, segments converging below, first and second combined shorter 
than third above, fourth broadly emarginate behind and shorter than 
third but lateral faces longer and their dorso-ventral margins con¬ 
verging moderately ventrad, those of the third narrowing wedge¬ 
like, fifth and sixth segments small, in some specimens telescoped, 
hidden, spiracles of sixth more or less visible on sides, tips of ovi¬ 
positor sheaths protruding fairly above oblique posterior face; sur¬ 
face of abdomen smooth, highly polished to very finely coriaceous or 
granulose, usually bare except segments five and six and sheaths 
which are hairy, the first sparsely, the latter two more hairy. 

Male.— Length, vestiture, and sculpturing much as in female; 
color generally somewhat darker and form more slender, head and 
thorax slightly broader in proportion to the pronotum than in 
female; funicle 4-jointed, the first joint longer, F2 to F4 mostly 
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equal or subequal, and proportionately longer than those of female; 
petiole almost three times as long as broad, abdomen subcylindrical, 
posterior segments six in number when fully extended, but apical 
ones usually not visible, telescoped, first two combined shorter than 
third, fourth shorter than third, and remaining three tapering to 
pointed posterior when exposed, penis often partly exserted on 
pinned specimens. 

Specific characters .—It has been very difficult to find constant 
characters for the separation of species of Decatorm. Color and 
sculpture are subject to such individual variation that they can be 
used only in a restricted way. Some of the variation in color de¬ 
pends on the age at which a specimen is killed, fully matured speci¬ 
mens being generally darker. Other variations may be due to the 
different rates of fading; the submarginal band of the wing, for 
example, seems to fade more rapidly than the body colors. The 
form and extent of the submarginal band vary greatly in certain 
species, while in others they are nearly constant. 

Extensive study of the body sculpture has demonstrated very wide 
variations in nearly all species; and the time and effort necessary to 
determine the limits of specific variation in sculpture have not 
seemed justified. 

The vestiture of the body, legs, and wings offers very little of value 
in the way of specific characters. The geineral surface vestiture of 
the wings is for the most part very constant in density and length, 
though in one species, D. fiam/niinneiventris Girault, it is distinctly 
shorter than normal. The best characters of vestiture are found in 
the number of setae on the submarginal vein, which varies somewhat 
with the size of the individual and apparently within certain limits 
for each species. 

The dimensions of the various parts of the body offer some spe¬ 
cific differences, though the telescoping of the abdomen and the 
collapsing of the antennal club must be taken into account in the 
evaluation of characters drawn from those parts. Some of the most 
available characters of this sort, though these are not without varia¬ 
tion, are found in the dimensions of certain joints of the funicle and 
in the relative length and breadth of the head, and the contour of the 
eyes, face, and vertex. Certain of these characters are useful in 
grouping related species. 

The characters that seem to be most useful have been employed in 
the following key: ' 

SET TO SPECIES OP DECATOMA 

1. Front wing immaculate (pi. 2, figs. 23-26)_i_26. 

Front wing with a more or less distinct color band extending 
backward over surface from stigma (pi. l, figs. 1-13; pi. 2, 
figs. 14-22) 


2 . 
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2. Color of body either predominantly yellow of different shades, 
or predominantly black; if yellow, not more than minor parts 
black, such as ocellar area, occiput narrowly, mesonotum on 
disks of prescutum or scutel narrowly, and anterior surface 
and groove of propodeum; if black, usually not more than 
narrow orbital ring, front corners of pronotum, and some* 
times venter of abdomen, yellowish (head of nigrieeps at 
times more yellow, but this species is known by its length and 


often reduced wing band)-3. 

Color of body mixed, varying in the different species, ranging 
from blade through brown to yellow, none of these colors pre¬ 
dominating to the extent described above- 14. 

3. Color predominantly yellow, or a shade of yellow more or less 

suffused with red or brown, width of submarginal band - 

various-4. 

Color predominantly black, submarginal band usually not so 
broad as length of marginal vein or stigma---12. 

4. Apicalmost part of distal margin of submarginal band extend¬ 

ing well beyond end of stigmal vein (pi. 1, figs. 2, 5, 6, et al.)-5. 

Apical part of the band not or barely reaching as far as end 
of stigmal vein (pi. 1, figs. 3, 4, 7, 12, et al.)-8. 

5. Length 1.5 mm, body slender, 10 or 11 setae on submarginal 

band, head, thorax, and abdomen almost, or sometimes en¬ 
tirely, immaculate bright golden yellow_texana (p. 22). 

Length 2 mm. or more, body moderately robust, 13 to 15 setae 
on submarginal vein, body sometimes almost immaculate but 
not bright golden, more or less darker than tlie above_6. 

6. Body color as if tarnished, yellow suffused with reddish brown. 

bicolor (p, 29), 

Body color plain golden yellow—...-7. 


7. Submarginal band mostly very large, proximal margin moder¬ 

ately convex, distal margin sometimes greatly dilated and 
forming almost an arc of a circle, sometimes both margins 
moderately and about equally expanded, the band then jug¬ 
shaped or one-fifth longer than broad_disholc&spidis (p. 23). 

Submarginal band smaller, proximal margin straight or feebly 
concave, distal margin never more than moderately dilated, 
band about two-thirds as broad as long_flava (p. 14). 

8. Funicular joints 2 to 5 (female) each about a third longer than 

thick, or 2 to 4 (male) twice as long as wide, antennae usually 
smoky black, head often speckled dusky and body lightly In- 
fumated-vacciniicola (p. 12). 

Funicular joints as long as broad or scarcely longer (female), 
or one-half longer than broad (male), antennae usually yel¬ 
lowish or chestnut brown, body not speckled or plainly dusky_9. 

9i Submarginal band with a distinct neck at stigma, band well- 
separated from stigmal vein, body quite immaculate golden 
brownish yellow, only anterior and groove of propodeum black. 

mimosae (p. 25). 

Submarginal band not extremely constricted, body more black, 
including ocellar area and propodeum in part, and dorsum 
of abdomen^___ iq. 
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10. Length 2.5 m, slender, bright golden yellow, ocelli and occiput 

narrowly, and most of dorsum of abdomen, black or brown- 
blade, thorax immaculate, submarginal band feebly formed, 
sometimes fading out at apex, then about one-half longer 
than broad__________ amsterdamensis (p. 20). 

Length 2 to 2.8 mm., more robust than above, thorax marked 
black, submarginal bands more distinct-1L 

11. Disk of scutel more or less black-lanae (p. 19). 

At least ocellar area and occiput narrowly, and prescutum be¬ 
neath pronotum, and on some specimens scutel in part, black. 

nubilistigma (p. 26). 

12. Head from above transversely rectangulate-ovate in outline, and 

almost or quite twice as wide as long, front not prominently 
rounded, posterior half of sides of abdomen coriaceous in both 
sexes, body black except anterior-lateral corners of pronotum 
yellow-brown_occidentalis (p. 58). 

Head from three-fifths to two-thirds as long as wide, front as 
seen from above prominent, broadly rounded, abdomen not 
sculptured, or not continuously coriaceous on posterior half 
of sides-13. 

13. Length 1.8 to 2.2 mm., 10 to 13 setae on submarginal vein, sides 

of abdomen unsculptured and polished, submarginal band 
highly variable in length but not in width, and never entirely 
lacking in specimens at hand_nigriceps (p. 62). 

Length 2.6 to 2.9 mm., usually about 15 setae on submarginal 
vein, sides of abdomen usually granulose, at least in female, 
submarginal band uniformly twice as wide as long-globuli (p. 47). 

14. Submarginal band of various shapes, but wider at its widest 

point than length of stigma or marginal vein, never approach¬ 
ing twice as wide as long, usually but one-fifth or so longer 
than wide, sometimes abbreviated, then quadrangular in 
shape---15. 

Submarginal band narrow, not broader than stigma or margi¬ 
nal vein, usually twice as long as wide and then usually 
Its apical portion curving toward base of wing, band rarely 
reduced In length and often with a hccllike prominence on 


outer margin near stigmal vein___19. 

15. Head seen from above twice as wide as long, or slightly more 
robust, face not prominently rounded between eyes or on 

forehead_ 16 L 

Head about four-sevenths to two-thirds as long as wide, face 


quite prominently rounded as seen from above_varians (p, 33). 

16. Length 3 mm., color mostly black, at most only laterals of pro¬ 
notum yellow, most of its dorsum black. 

occidentalis var. fiavifrons (p. 61). 
Length 3.3 mm. or more, body less black, and more yellow or 
mixed yellow_ 17 . 
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17. All legs In part black or brown, never immaculate yellow, length 

of body 3.8 to 4.6 mm- isis (P- 30). 

Legs mostly yellow, only hind femora and tibiae sometimes 
brownish to blackish-18. 

18. Submarginal band (always at least twice as long as wide, with 

an angular emargination on proximal margin and heellike 
prominence on distal margin, legs immaculate yellow, length 

of body 3.4 to 4 mm., vestiture of wings normal-- davipes (p. 52). 

Band not angulate, not more than twice as long as wide, some¬ 
times only one-fourth longer, length of body 8.7* mm., surface 
and marginal vestiture of wings (not including setae on sub¬ 
marginal vein) very short and inconspicuous, the usual pat¬ 
tern of larger hairs on basal third lacking-flamminneiventris (p. 55). 

18. Head twice as wide as long, face flat, or feebly convex, length 


of body 3.2 to 4 mm., 18 to 19 setae on submarginal vein-20. 

Head more than half as long as wide, or sometimes twice as 
long (occasionally bremlobae) , length 2.2 to 3 mm., 11 to 

15 setae on submarginal vein-:---22. 

2a Oolor of head and thorax almost or entirely reddish yellow. 

dubia var. rufosa (p. 41). 

Oolor of head and thorax, as well as abdomen, mostly not red¬ 
dish yellow---- 2L 

ZL Length range 3.2 to 4.3 mm., face extremely flat and scarcely 
protruding in front of eyes, 15 to 19 setae on submarginal 


vein, in general not so dark as variety domei _a -dubia (p, 88). 

Length range 3.2 to 4 mm., face fairly flat, but protruding more 
distinctly in front of eyes, 13 to 16 setae on submarginal vein, 
in general darker than dubia -dubia var. doanei (p. 48). 

22. Head five-eighths as long as broad, rather blocky in form, body 

as a whole robust, large for the genus, 2.6 to 43 mm. long, 
more often 3.5 mm., submarginal band tapering and bending 
sharply at apex-novascotiae (p. 50). 

Head not so robust or subguadrangular, body less robust, 
usually smaller than 3.5 mm., submarginal band not as de¬ 
scribed above___ _ _28. 

23. Head mostly light brownish yellow, only throat, vertex narrowly 

around ocelli, and occiput around foramen, black, face pro¬ 
truding broadly and roundly in front of eyes, about 12 setae 
on submarginal vein, cheeks polished or inconspicuously 
sculptured-lobatae (p. 45). 

Head and thorax in general darker, body mostly black, face 
not well rounded and prominent, cheeks reticulate-punctate, 

11 to 15 setae on submarginal vein_24* 

24 Abdomen entirely black, or anterior-ventral fourth light brown, 
antennae dusky, legs, especially hind coxae and femora of 
middle and hind legs, dark_„_-_globuli (p. 47). 

Abdomen less black on anterior-ventral aspect, legs mostly 
- yellow.,-brevilobae (p. 56). 
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20. Body mostly black,* at most antennae, a narrow ocular band, 
oral area narrowly, sides of pronotum, tegulae, and most of 
legs, yellow---26. 

Body less black and more yellow than the above, especially 
head and thorax, and often also abdomen, more yellow..— 28. 

26. Length of body in both sexes about 2 mm,, 12 or 13 setae on sub¬ 


marginal vein, head almost or quite two-thirds as long as 

wide_____wiltzae (p.83). 

Length usually distinctly more than 2 mm., always so in fe¬ 
males, 16 setae on^ubmarginal vein, head one-half to three- 
fifths as long as broad-- 27. 

27. Yellow of pronotum confined to anterior lateral corners, not 

reaching to hind edge of this segment, legs yellow except 
coxae, which are black, head from above twice as wide as 
long, face flat or feebly convex---florida (p. 86). 

Yellow of pronotum attenuated posteriorly but reaching hind 
edge of the segment laterad, coxae black, also disks of femora 
and tibiae especially of middle and hind legs, black, head 
about three-fifths as long as wide-marylandica (p. 86). 

28. Vertex mostly or entirely black, occiput black, the black of 

these two areas confluent; more or less of middle third of 
pronotum, all or most of prescutum and scutel, propodeum 
entirely, and dorsum of abdomen broadly, black--29. 

Usually only ocellar area of vertex, and occiput narrowly, 
black, the. black of these areas usually widely separated 
or connected only by a narrow band; thorax with a more or 
less complete and irregular mid-dorsal longitudinal black 
band, often not extending to pronotum; anterior surface 
and groove of propodeum, and often only an irregular band 
on dorsum of abdomen, black, latter band frequently pro¬ 
duced sideways on the segments.,-.... 31. 

29. Length 2.2 to 2.7 mm., abdomen of females mostly oehreous- 

yellow on the sides, 12 to 13 setae on submarginal vein. 

quinqueseptae (p. 78). 

Length 3 to 3.8 mm., sides of female abdomen not always 
mostly ochreous-yellow, 12 to 16 setae on submarginal vein_30. 

30. Length 3 mm., 12 to 14 setae on submarginal vein, sides of fe¬ 

male abdomen mostly dark like dorsum, only venter or lower 

portions of sides lighter in color_foliatae (p. 79)1 

Length 3.1 to 3.3 mm., 12 to 17, usually 14 to 17, setae on sub¬ 
marginal vein, sides of female abdomen mostly ochreous- 
yellow-foliatae var. arizonica (p. 82). 


6 The key does not provide for separating certain mostly black males of the quereUlanas 
var. dorsalis (Fitch) type. All such will lead to florida Girault, marylandica Girault, or 
wiltzae, new species that are black in both sexes. Besides these species, foliatae Ashmead, 
foliatae arizonica, new variety, and quinqueseptae, new species, have this black form of 
male in addition to the lighter form. The black, or variety dorsaUs type, of male of all 
these species is very similar and can not be positively distinguished to date. See discus¬ 
sion under quercteanae var. dorsalis (Fitch), page 74. 
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31. Head almost or quite twice as broad as long, a small black spot 

contiguous with each ocellus, but these spots never confluent, 
occiput narrowly black, body almost immaculate golden yel¬ 
low, anterior surface and groove of propodeum, peduncle and 
dorsum of abdomen, black, 11 or 12 setae on submarginal 

vein__— pezomachoides (p. 69). 

Head about three-fifths as broad as long, 13 to 15 setae on 
submarginal vein-32. 

32. Ocellar area not solid black, occiput narrowly black, head other¬ 

wise, and thorax almost, immaculate above and* on sides, at 
times a suggestion or a patch of darker color along median 

line_subimmaculata (p. 66). 

Ocellar area usually solid black, black sometimes reaching 
beyond ocelli on all sides, at least prescutum mostly black, 
more often an irregular longitudinal dorso-median black 
band on at least mesothorax---33, 

33. Usually a black, triangle on, but not coextensive with, prescu¬ 

tum, rest of dorso-median area of mesothorax usually ini’ 
maculate, sometimes black on males, dorsum of abdomen 
black, head four-sevenths as long as broad, sometimes almost 
twice as broad as long, 13 to 16 setae on submarginal vein. 

pomiformis (p. 70). 

Usually an irregular longitudinal dorso-median black band on 
mesothorax, sometimes including pronotum, dorsum of abdo¬ 
men black, head three-fifths as long as broad, 12 to 14 setae on 
submarginal vein_querci-lanae (p. 72). 

1. DECATOMA VACCINHCOLA, new species 

Plate 1, Figure 1 ; Plate 3, Figures 30, 31, 33; Plate 4, Figures 35, 36, 40 

Decatoma nublistigma Ashmead, Trans. Amer. Ent. Soc., vol, 14, p. 198, 1887 
(misidentification). 

Decatoma varims Pbovanchbb, Additions a la faune hym6nopterologique, 
p. 194, 1889 (misidentification). 

Recognizable by the yellow, more or less infuscated body, the usu¬ 
ally dusky to black antennae, and the relatively long funicular joints, 
which are about one-third longer than broad in the female and twice 
as long as wide in the male. The submarginal band aids in recog¬ 
nizing the species. It resembles D. fma Ashmead and D. nuMM- 
ctigrna Walsh most closely, but the above characters distinguish it 
from them. 

Female .—Length 2.8 to 3 mm.; color mostly yellow to brown- 
yellow, in part sometimes golden brown; antennae smoky black, ex¬ 
cept that pedicel is yellow at apex, especially below, and scape and 
palpi are entirely light yellow; eyes pink, mandibles brown to black, 
ocellar area in part dark brown, rest of head dull yellow to light 
brown, in some specimens with more or less of the surface speckled 
dark brown or continuous dark brown; prothorax pale dull yellow 
with apex of scutel, lower part of scuto-axillar groove, and sternum, 
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somewhat black; metathorax and propodeum like the preceding 
segment, but propodeum darker above and below; legs a shade 
lighter than pronotum, femora tinged brown, with middle and hind 
tibiae brown, the latter darker; wings iridescent, stigma dark brown, 
submarginal band light brown and reaching three-fifths across the 
wing, its base narrower than length of stigma, widening toward 
apex but more sharply on the inner edge, the apex broadly rounded, 
secondary band exceedingly faint, practically wanting, petiole and 
abdomen more or less yellowish brown. 

Head wrinkled-strigose, and finely and sparsely umbilicately punc¬ 
tate compared with punctures of thorax, genae sculptured like face, 
malar space more nearly smooth, vertex around ocelli finely punc¬ 
tate; head three-fourths as long as wide, and one-fourth broader 
than pronotum, occipital concavity approximately equal to facial 
convexity from above; flagellar joints moderately hairy, hairs about 
half the length of F2 and not definitely in whorls, facial vestiture 
more sparse and obscure; FI twice as long as its mean thickness, F2 
to F5 of equal width and length, each about a third longer than 
thick, first joint of club longer than second or third; nota of thorax 
coarsely umbilicately punctate, sparsely hairy, sclerites well rounded 
and parapsides fairly deep for the genus; mesopleura aciculate and 
finely punctate; pronotum definitely narrower than head and meso- 
thorax; parapsidal and scuto-axillar grooves deep and entire; sub¬ 
marginal vein of fore wing with a row of 12 to 15 setae; abdomen, 
except the petiole, smooth, polished, shiny; segments 1 and 2 bare, 
3 and 4 with a few hairs laterad, and apex of ovipositor sheath more 
densely clothed; petiole as long as segments 1+2, and segments 1 
to 3 constituting about half the abdomen. 

Male .—Length about 3 mm., color as in the female, but antennae 
at times almost yellow, yet tinged with brown, and most often dusky; 
face rarely speckled brown; secondary band of fore wings practically 
lacking, and apical fourth of abdomen infumated above; form some¬ 
what more slender than female; head slightly more robust than in 
female, face strigose-punctate, malar space grooved as in female; Fl 
two and a half times as long as wide, F2 to F4 equal in length and 
thickness, and each twice as long as wide; 12 to 14 setae in the row 
on submarginal vein; abdomen polished, smooth, bare except apical 
fourth moderately hairy. 

Type locality.—Dime Park, Porter County, Ind. 

Type. —Female, U.S.N.M. No. 42232; allotype in the same col¬ 
lection. 

Paratypes .—Ten females and 4 males on points, and 3 females 
dissected on slides, in the collection of the United States National 
Museum; 5 females and 5 males on points in the collection of the 
Illinois State Natural History Survey, Urbana, HI.; 21 females on 
points and 11 dissected on slides, and 11 males on points in the 
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author’s collection. This is a common species and has at times been 
mistaken for D. nubilistigma Walsh and D. varians Walsh. 

Remarks .—All types reared indoors from May 5 to 10 by the 
author at Urbana, Ill., from stem galls on blueberry {Vaecinivm sp.) 
collected April, 1927, by Dr. E. D. Glasgow in Dune Park, Ind. 
The species is also known as follows: 25 females and 16 males issued 
April 5 to 10 from stem galls on dryland blueberry (F. vacillam) 
collected March 19, 1922, by J. C. Bridwell in Rock Creek Park, 
Washington, D. C.; 8 females, labeled 4460, issued May 1, 1883, 
and the rearing records add that they were obtained from F. nitidwn. 
and received at the United States National Museum from J. G. 
Barlow, Cadet, Mo., April 13,1883; 6 females and 2 males on mul¬ 
tiple points labeled only “on Vcuscimum (Bilberry), gall box 187 ”; 
2 females on multiple points with data “Pol (polythalamous) gall 
on Vacciniwn pennsylvanioum a series of 10 females and 6 males 
on three multiple-point mounts with record number 199*°, from 
large galls collected by Mrs. Treat at the bases of small oaks in 
New Jersey; 5 females and 5 males bearing “No. 2,” and three pins 
with data “ex galls on blueberry, Whites Bog, N. J., from B. F. 
Driggers ”; 7 females from New Brunswick, N. J.; 1 female bearing 
record number 144 with data “ J. L. Zabriskei, Nyak, N. J., Feb. 
6, ’84”; 3 females and 1 male on one mount, labeled “From Fitch’s 
collection”; 6 females and 1 male reared by Dr. L. L. Huber, May 
11, 1921, from galls of “ Solenosopheria vaocimi ” in New York; 
also a series bred by Dr. A. C. Kinsey from “ 8. vaccinii ” at Forest 
Hills, Mass., as follows: May 9 to June 3, 1928, 7 females and 3 
males; May 5 to 24, 1918, 5 females and 5 males. A series of 1 
female and 7 males with the record number 323 0l , 24/484 and 323 ot , 
24/484, came from a “cynipid gall on the roots of Andromeda 
ligustrim from Koebele, Holdemess, N. H.” Two specimens are 
labeled “ Ottawa, Can.,” and L. H. Weld sent me three females and 
a male that he reared from the kidney-shaped gall on stems of 
Vaccmwm at Glencoe, Ill., on May 7,1913. Mr. Weld deposited in 
the National Museum collection a series of 15 females and 8 males 
bred from galls on the same plant at East Falls Church, Va., on 
April 24,1927. 

The host gall of this chalcid was long believed to be formed by a 
species of Cynipidae, Solenoeopheria vaceinii Ashmead,® but B. F. 
Driggers definitely demonstrated 7 that the maker of this common 
reniform swelling on the stems of “ cultivated ” highbush blueberry 
{Vaedkmm eorymbosvm) is the chalcidoid Hemadis niubilipenrm 
Ashmead, in whose gall D. vacciniicola lives. 

« Truss. Aster, Bat Soc., vol. 14, p. 149, 1887. 

T Journ. Hew York Ent Soc., rol. 85, pp. 253-259, 1927. 
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2. DECAT6mA. FLAVA Ashmead 

Plats 1, Figure 2; Plate 4, Figttbjes 39 and 42 

Deoatotm fiava Ashmead, Can. Ent., vol. 13, no. 6, pp. 134, 186, Jane, 1881.— 
Tkiggebson, Ann. Ent. Soc. Amer., vol. 7, pp. 8-10,1914. 

Decatoma oateghaei Ashmead, Trans. Amer. Ent. Soc., vol. 9, p. xzxli, 1881. 

Resembles D. vaeciniieola Balduf in superficial appearance, but 
the eyes are less prominent, the antennal segments are yellow, and the 
funicular joints scarcely longer than broad; the whole body, except 
in part the propodeum and dorsal surface of abdomen, is yellow and 
unmarked with black or brown, the submarginal band is distinctly 
broader and darker brown, and the average specimen is larger in the 
present species. This is one of the most nearly yellow species of the 
genus. 

Female. —Length 2 to 2.7 mm., head, thorax, and legs almost en¬ 
tirely yellow of various shades (greenish yellow in fresh specimens, 
Ashmead), except antennae, which are dull brownish yellow, some¬ 
times metapleura more or less black below, hind femora on inner disk 
and hind tibiae on outer disk, deep brown; submarginal band medium 
to dark brown in newer material, faded light brown in Ashmead’s 
paratypes, reaching two-thirds to hind edge of wing, proximal 
margin almost straight and apical margin broadly and uniformly 
rounded, sometimes more sharply dilated, these edges extending 
mostly beyond base of stigma and apex of stigmal vein respectively, 
apex truncate, also a definite narrow angular secondary band of the 
same color proximad of the main band; abdomen brownish yellow. 

Length of head four-sevenths of width, barely convex behind, 
face distinctly produced and rounded transversely from above and 
sloping rather sharply downward and forward from the vertex, 
eyes but feebly set apart from face by marginal depressions, vertex 
moderately convex; pedicel slightly shorter than FI; F2 to F5 each 
slightly longer than broad, or as broad as long; antennae moderately 
hairy, hairs whitish; surface of front similarly hairy, front and 
genae reticulate-punctate, basal half of malar groove broad, rest 
narrow, malar space mostly finely wrinkled, ocellar area for most 
part very finely and densely punctate; pronotum distinctly narrower 
than head but nearly as broad as mesothorax at maximum width, 
these segments umbilicately punctate above, punctures of scutel 
coarser, mesopleura rather coarsely aciculate, and finely punctate; 
13 or 14 setae on submarginal vein; lateral surfaces of abdomen very 
finely granulose, the dorsal surface sometimes less so. 

Male. —Length 2.5 mm., slenderer than female; colored as female, 
but dorso-lateral area on each side of propodeal groove in front black, 
venter of propodeum with a small black area; submarginal band 
medium to dark brown, and secondary band definite; head, antennae, 
and thorax sculptured and clothed like female; FI at least as long 
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as pedicel, and one-fourth longer than F2, latter only slightly longer 
than F3, this one as long as F4; F2 to F4 each not greatly longer 
than thick, dub about as long as F3 and F4 combined, funicular 
joints about uniformly wide; fore part of abdomen smooth, but 
segments 8,4, and 5 minutely roughened, granulose. 

Type locality. —Jacksonville, Fla. (W. H. Ashmead). 

Type. —Female, U.S.N.M. No. 25494. 

Paratypes. —One female and one male paratype on slides in the 
writer’s collection; other male paratypes and the allotype on points in 
the collection of the United States National Museum. Bedescribed 
from several paratypes, and description checked with type, allotype, 
and other paratypes; bred from an oak gall doubtfully determined 
by Ashmead as Gynips g.-ficus Fitch —Biorhi&a forticomis (Walsh), 
known as the oak fig gall. Kinsey, however, states that true B. 
forticomis is not known from Florida. 

Remarks. —I am convinced that D. caiesbaei Ashmead is identical 
with D. fiava Ashmead. Both have been reared from galls of Andri¬ 
ans in Florida. D. caiesbaei is represented by three females labeled 
in Ashmead’s handwriting. The type has no submarginal band, 
while the paratype has a band in every respect like that of the typi¬ 
cal Hama. The third female has a poorly developed band, inter¬ 
mediate in form. In all cases the band is faint. Aside from this 
variable band, catesbaei and fiava are alike. The castesbaei series 
seems to be abnormal in this wing character. No such variation in 
the wing band is known from any other species of this genus. 

C. J. Triggerson reports rearing 600 of this species from the white- 
oak leaf galls Gynips pezomachoides erimacei (Mayr) [Dryophanta 
erinacei (Mayr)] as parasites of the gall maker. I have examined 
two specimens of this lot from Cornell University through the kind¬ 
ness of Dr. P. P. Babiy. Six females taken by Doctor Ashmead at 
Jacksonville, Fla., are labeled U A. floridensis ” and U H. omnwora?'* 
They agree in all respects with the female paratype at hand and check 
also with all the other material of this species recorded here. Andri- 
cu8 floridensis (Beutenmueller) lives in a stem gall on the post oak 
(Quercus steUata) and its close relatives, according to Kinsey. This 
authority states further, in a letter, that 11 H. omnivora is a Dishol- 
caspus ordinarily considered a variety of or synonymous with D. 
globulus or D. mamma.” He adds that globulus or mamma does not 
range into Florida. 

I have received the following reared specimens from L. H. Weld: 
1 female (Weld No. 21) from the gall of OdTUrhytis seminaior 
(Karris) on white oak ( Quercias aCba) at Evanston, Ill.; 2 of each 
sex (Weld No. 640) from the galls of G. tubicola (Osten Saclcen) on 
Q. steMaia at Ironton, Mo.; 1 of each sex (Weld No. 820) from the 
gall of Andricus tubularms Weld on Q. imdulata at Tijeras, N. Hex.; 
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2 of each sex (Weld No. 131) from the galls of Aoraspis macroca/rpas 
Bassett at Evanston, Ill.; 8 females and 1 male from the woody form 
gall of Newroterus noxiosus (Bassett) on swamp white oak (Q. bi¬ 
color) at Evanston, Ill.; 4 females and 2 males from the gall of 
Aoraspis macrooarpae Bassett at the same place; 1 female and 2 males 
from the gall of Andricm mwrtfeldtae Ashmead on Q. steUaia, East 
Falls Church, Va.; and the same collector deposited in the United 
States National Museum 3 females and 2 males (Hopkins U. S. 
16634®), all only 2 mm. long and with apex of scutel and the pro- 
podeum in part black, from the galls of Com/psodryoxews hwmUs 
Weld on Q. chapmam , June 30,1920, at Ocala, Fla. 

In the United States National Museum are also 6 females and 
4 males that can not be separated from fiava Ashmead except by size. 
But all grades of size occur in the material of different lots before 
me. The present 10 specimens were reared by Theodore Pergande 
on June 16-21, 1883, from galls of Newroterus batatus (Fitch) on 
Q. alba, in Virginia. B. A. Cushman reared a female and two males 
(Quaintance No. 7173) from an oak gall at Vienna, Va., August 16, 
1911. The males are of special interest because they have more 
black above on the thorax than the average individual of this sex. 
A series of 11 females and 9 males (No. 2251) are small but other¬ 
wise not distinguishable from fiama. The galls from which these 
came were not identified, but the following description of them 
remains in the records of the Museum: “ These galls are sometimes 
on the leaf stem and connected with the main twig, sometimes on the 
leaf but always entirely deforming the leaf. They have a com¬ 
pound appearance like a coalescence of several buds, shape irregular 
but usually globular.” They were received at Washington, D. C., 
on June 20,1880. 

Dr. A. C. Kinsey sent 4 females and 7 males from galls of Newro¬ 
terus batatm noxiosus form noxiosus (Bassett) on stems of Q. bicolor 
at Waterbury, Conn. These specimens were a part of the collection 
of Homer F. Bassett. Another series, 19 females and 3 males, were 
received from Doctor Kinsey, who reared them from the galls of 
Andricm acictdatus Beutenmueller on Q. stellate at Yoakum, Tex., the 
gall makers having been reared November 30,1919. I also have 12 
females and 5 males reared by Kinsey at Forest Hills, Boston, Mass., 
in 1919 from the galls of Gynips (Aoraspis) pesomachoides Osten 
Sacken, which makes its galls on Q. alba. The specimens from the 
latter galls are as a whole distinct from all other fiava at hand, but 
the differences are only in the color, which is generally darker. Their 
form, proportions of the antennal joints, sculpturing, vestiture, and 
wing bands are in all respects like the typical fiava. One male, reared 
by Dr. L. L., Huber at Bluffton, Ohio, on April 12, 1921, from the 
67088—32 -2 
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same gall on Q . alba is plain yellow, like the flava from. Florida and 
Texas. The Kinsey specimens from Forest Hills are therefore at 
best only color varieties of fla/oa.. 

I also have two females received through Doctor Kinsey and reared 
by Dr. J. T. Patterson at Austin, Tex., from the galls of Andricm 
rrmrtfeldtae Ashmead on Q. breviloba. 

Three f ema les in the National Museum collection were reared at 
Alexandr ia, Va., on June 17 from the galls of Andricm fioridensis 
(Beutenmueller) on Q. digitalis . The generally darker body, particu¬ 
larly the black propodeal groove, the brown abdomen, and the deep 
brown of the submarginal band of these specimens may justify their 
recognition as a geographic variety if additional material proves that 
these color variations are constant for specimens from that region. 

One female cut from the gall of Andricm quinqueseptum var. from 
Marco, Lee County, Fla., April 21,1912, came to me through Doctor 
Kinsey, who determined the gall, from the American Museum of 
Natural History and bears record number F.626.Acc.3973. One fe¬ 
male (record No. 66 x01 ) reared on June 28, 1883, from the gall of 
Disholcaspis globulus (Fitch) ( Oynips q.-globulm) , collected at 
Providence, R. I., on April 7,1883, by A. T. Packard, checks with the 
types. A single female was taken at Lafayette, Ind., by Dr. F. M.. 
Webster. 

*. DECATOMA QUEECI Ashmead 

Deoatoma querci Ashmead, Can. Ent., vol. 13, no. 6, p. 135, June, 1881. 

The status of this species is in doubt, for there is no type material 
and a male labeled Decatoma querci Ashmead, in what is perhaps 
Ashmead’s handwriting, does not agree with the original description. 
Particularly the head of this male is yellow, whereas Ashmead said 
“ vertex inclosing ocelli brownish black.” This specimen compares 
favorably with flava Ashmead. Ashmead raised his material “ from a 
dipterous gall on Quercus catesbaei ”■ —Quercm laevis Walter—at 
Jacksonville, Fla., but does not give further facts about the gall. 
Most oak-inhabiting species of this genus are from cynipid galls. 
It is possible that Decatoma from dipterous oak galls may be distinct 
from those in cynipid galls on the same oak species. I, therefore, 
am inclined to recognize the present species at least tentatively in 
the hope that new material may be reared from dipterous galls on 
Q. laevis that may agree with Ashmead’s description of querci., and 
prove this to be a good species. 

The essential features of the original description of D, querci by 
Ashmead are here reprinted: 

MdLe.-^- u Length 0.12 inch. Head green, slightly yellowish and 
coarsely puhctate, vertex indosing ocelli brownish black, * * * 
gula black; antennae * * * pubescent, greenish yellow, third 
jomt dark; thorax coarsely punctate and slightly hairy; collars 
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* * * broader than, mesonotum, greenish yellow, with a slightly 
darker transverse band of brown in center; mesonotum, scutellum 
and metathorax dark reddish brown * * *; abdomen smooth, 
shining black or brownish black, more or less of a reddish brown an¬ 
teriorly, peduncle two-thirds as long as abdomen, black; * * * 
stigma black, with a brownish black blotch extending from it to more 
than half way across the wings; legs, anterior pair greenish yellow, 
middle tibiae infuscated, posterior tibiae brownish black, tarsi black.” 

It is not known how many specimens were used in preparing this 
description, but presumably they were few. If this species should 
prove to be variable in color, as is common in the genus Decatoma. 
entire agreement with this description can not be expected even 
should new specimens become available. 

4. DECATOMA LANAE Ashmead 

Plat® 1, Fktobe 3 ; Plate 3, Figukb 32 ; Plate 4, Figuee 38 

* 

Decatoma lanae Ashmead, Can. Ent., vol. 13, no. 6, p. 133, June, 1881. 

Similar to D. vaceiniicola Balduf in being mostly yellow, but the 
female differs in having F2 to F5 as broad as long, and the male with 
the funiculars only about one-third longer than thick; anterior half 
of scutel black, abdomen infuscated above, the submarginal band 
shorter, more narrow, margins less entire, and its apex distinctly 
curved toward base of the wing. 

Ferode .—Length 2.2 to 2.5 mm., mostly yellow and light orange; 
antennae honey yellow, base of pedicel brown above; head dull yel¬ 
low; mandibles, ocellar area in part, and occiput dark; pronotum 
concolorous with yellow of head, rest of thorax and the propodeum 
light orange, except front of scutellar disk, sterna, metanotum 
mostly, and middle half of propodeum on anterior third and groove, 
almost black; legs yellow, only hind tibiae brownish black; submar¬ 
ginal band medium brown, embracing only base of stigmal vein, 
mostly narrower than length of stigma, its margins somewhat irregu¬ 
lar, its proximal edge concave, apical side more convex and some¬ 
times with a heellike mesal prominence, apex bluntly pointed, reach¬ 
ing slightly beyond middle of wing, secondary band lacking on all 
specimens at hand; peduncle in part black, abdomen light brown, 
dorsum infuscated. 

Head almost two-thirds as long as wide, eyes not prominent, their 
juncture with face only feebly interrupted; face strigose-punctate, 
cheeks and malar space obscurely punctate or smooth, and ocellar 
area and sometimes adjoining part of vertex minutely punctate; 
scape almost thrice as long as pedicel, Fl one-third longer than wide, 
F2 to F5 each not longer than broad, or slightly shorter than wide, 
each succeeding joint slightly wider than the preceding, antennae 
more densely hairy than head and thorax, hairs not conspicuous; 
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prothorax only slightly narrower than head and mesothorax, these 
segments mnbilicately punctate above, mesopleura aciculate and 
finely punctate; a row of about 12 setae on submarginal vein; abdo¬ 
men more or less finely granulose. 

Male .— Similar to the female, but with the first flagellar joint twice 
as long as broad, as long as pedicel; second, third, and fourth flagellar 
joints all longer than broad but shorter than the first; abdominal peti¬ 
ole longer than hind coxae; vertex except narrow line at eye margin 
and broad transverse stripe behind, occiput, large quadrate spot on 
pronotum dorsally, prescutum, median posterior angles of scapulae, 
seutellum dorsally, propodeum dorsally, metasternum, large spot on 
inner face of hind coxae, inner side of hind femora in part, hind 
tibiae on outer side except at base, front femora in part, and petiolte 
of abdomen above and below but not laterally, black. Abdomen 
beyond the petiole piceous. 

Type locality. —Jacksonville, Fla. 

Cotypes. —Nine females and two males, U.S.N.M. No. 2818. 

Remarks .—One of the females on a point, and two dissected on 
slides, are retained in the writer’s collection. All are labeled “ Jack¬ 
sonville, Fla., Collection Ashmead.” This species was originally 
described from numerous specimens of both sexes reared by Doctor 
Ashmead from the woolly gall of the cynipid Andricus tvmerii 
(Ashmead) ( Cynips q.-twmerii Ashmead) on Quercm aquatica, 
Jacksonville, Fla. I find also in the collection of the National Mu¬ 
seum three females from Duval County, Fla., one female labeled 
“E. Fla., Ashmead,” and seven females without data. 

$. DECATOMA AMSTERDAMENSIS GiiMlt 
Plate 1, Figure 4 

Deoatoma atnsterdamensis, Gerault, Descriptlones Stella rum novaJrum, p. 10, 
1917. 

Similar to flama Ashmead; has occiput, anterior dorsal portion 
(the part telescoped into the prothorax), lower part of axillae, meta- 
notum mostly, anterior third and groove of propodeum, sterna of 
thorax, top of abdominal segments in part, black contrasting sharply 
with the yellow; middle and hind tibiae brown; abdomen yellowish 
brown on the sides and submarginal band more faint; head, thorax, 
and legs otherwise one shade of lemon yellow. 

_ F emale. —Length, 2.4 mm., relatively more slender than most spe¬ 
cie^, colors predominantly yellow with scattered patches of black: 
head deep lemon yellow, mandibles brown, ocelli bordered or partly 
to entirely inclosed with small black blotches, occiput narrowly black; 
scape light yellow, basal third of pedicel brown, rest yellowish, 
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flagellum light brown; pronotum uniformly eoncolorous with head, 
except sternum, which is black; mesothorax deeper yellow, ante¬ 
rior portion and sometimes entire front edge under pronotum, lower 
portion of axillae, and sternum, black; submarginal band faint light 
brown, stigma darker, band extending two-thirds across wing, nar¬ 
rower than length of stigma, stigmal vein not involved in band, 
proximal margin almost straight, slightly oblique basad, distal mar¬ 
gin broadly rounded, apex rounded, secondary band lacking; meta¬ 
thorax mostly black, propodeum likewise on anterior third, on groove 
and sternum, rest yellow; coxae to femora yellow like head and pro¬ 
notum, tibiae darker yellow, tarsi of middle and hind legs more or 
less brown; petiole black and yellow, abdomen brownish yellow, ex¬ 
cept top and end of ovipositor sheath, which are brown to black. 

Head slightly more than half as long as wide, forehead rising 
sharply above inner margins of eyes; cheeks, labrum, and malar 
space smooth, rest of head strigose wrinkled, moderately punctate, 
except anterior part of ocellar area, which is finely punctured, all the 
parts of the head moderately and inconspicuously hairy; scape as 
long as pedicel, FI and F2 combined, Fl slightly shorter than pedi¬ 
cel and a fourth longer than F2; F2 to F5 subequal in length and 
broadening gradually toward club, each slightly longer than broad, 
the last barely so, club nearly as long as F3 to F5 combined and 
somewhat blunt, flagellum moderately hairy, hairs whitish; thorax 
coarsely punctured above like the head, and similarly hairy, pro¬ 
thorax more than half as long as broad and about as wide as meso¬ 
thorax; mesopleura aciculate and finely punctate; submarginal vein 
bearing a row of 11 or 12 setae; apical half of abdomen sparsely 
hairy, sheath of ovipositor moderately so, surfaces of segments 
smooth, shining. 

Male. —Length, 2.3 mm., slenderer than female; color, proportions, 
sculpturing, and vestiture in general like those of female, except as 
follows: Anterior margins of mesonotum (under pronotum) its en¬ 
tire width, and most of propodeum, black; scape not reaching mid¬ 
dle of F2, pedicel slightly shorter than Fl, F2 slightly longer than 
F3 and F4, latter equally long and nearly a half longer than thick 
and barely wider than Fl and F2, club slightly broader than F4. 

Type locality .—Penn Yan, N. Y. 

Type. —Female, TJ.S.N.M. No. 20246. 

Redescribed from the type, the allotype, two male paratypes, and 
a series of the original specimens of both sexes, all reared by Dr. 
W. J. Phillips at Penn Yan and Auburn, N. Y., in 1915 in connection 
with his study of Harmolita (Isosoma). These specimens bear 
Webster No. 9355. Three older specimens, two females and a male, 
on one card are labeled “ Parasit No. 6, Isosoma horded .” 
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6. DECATOMA TEXANA, new epedee 

Plats 1, Figtjeb 5 

Very similar to D. flava. Ashmead in color and sculpturing, but 
is smaller than most specimens of flewa, the propodeum is largely or 
entirely yellow, and the whole vertex is minutely and densely 
punctate. 

Female .—Length 1.5 mm., body and legs almost entirely yellow 
to yellowish brown; head uniformly light yellowish brown, borders 
of ocelli in part not so, scape and pedicel light yellow, latter deeper, 
funicular joints slightly darker than pedicel, and club dull medium 
brown; prothorax uniformly deep lemon yellow, mesothorax and 
propodeum concolorous with head, faintly suffused dark above; 
legs colored like prothorax, except that inner faces of femora are 
dark brown, hind femora still darker, outside of middle tibiae 
narrowly, and of hind tibiae mostly, brown; submarginal band me¬ 
dium brown, two-thirds as broad as long (not including stigma), 
quadrangular, comers rounded, proximal portion extending four- 
fifths across wing and moderately convex, distal edge reaching well 
beyond end of stigmal veins and almost straight, apex broadly 
rounded; secondary band well developed; abdomen deeper yellow¬ 
ish brown than mesothorax. 

Head three-fifths as long as wide, facial outline from above 
broadly and uniformly rounded, vertex feebly convex transversely, 
receding sharply behind ocelli, eyes and surrounding parts continu¬ 
ous, not sharply demarcated, occiput slightly concave, malar space 
and cheeks smooth, mostly bare, rest of head moderately hairy and 
wrinkled-strigose, moderately punctate, except vertex, which is 
finely and densely punctate, scape as long as pedicel, Fl, and F2 
combined, more than twice as long as pedicel, latter one-third longer 
than Fl, Fl about one-sixth longer than F2, F2 to F4 broadening 
slightly toward club, F2 and F3 as broad as long, F4 and F5 
broader than long; prothorax distinctly narrower than head, 
scarcely broader than mesothorax, pronotum and mesonotum coarsely 
but shallowly sculptured with umbilicate punctures, rather shiny and 
inconspicuously and sparsely hairy; 10 or 11 setae on submarginal 
vein, surface vestiture faint just distad of submarginal band, 
coarser and more obvious beyond; sides of abdomen well rounded, 
surface smooth, polished, posterior face and sheath of ovipositor 
moderately hairy. 

Mcde .—like the female, except for the usual secondary sexual dif¬ 
ferences in the antennae and the abdomen. F2 to F4 are about one- 
fourth longer than broad. 

Type locality. —Brownwood, Tex 

Type.—Female, U.S.N.M. No. 42233. 
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Described from five specimens, the type and a female paratype 
on points in the collection of the United States National Museum, 
the allotype and the other two paratypes on slides in the writer’s 
collection. It is possible that this is a small, lighter-colored form 
of D. flowa Ashmead, but it seems sufficiently distinct to be a separate 
species. 

7. DECATOMA DISHOLCASPEDIS, new aperies 

Plate 1, Figure 6; Plate 3, Figttbe 34 

Resembles D. ^(Mimmnewewlris Girault in size and form, but is 
easily distinguished from it by the absence of the broad black mid- 
dorsal thoracic band, the shape of the submarginal band, and the 
presence of the usual longer hairs on the wing surface; still more 
like flama Ashmead in color, differing chiefly in having a much 
broader submarginal band sometimes greatly dilated on both its 
lateral margins. 

Female .—Length 3.1 mm., rather robust in form; the head and 
thorax, including propodeum, reddish brown with a tinge of yellow, 
except as follows: A narrow circumocular band and antennae honey 
yellow but on more mature specimens medium brown, occiput lighter, 
approaching pronotum in color, each ocellus partly inclosed in a 
small dark blotch, on one specimen a faint dark band extending 
from each lateral ocellus to antennal scrobe; prothorax light brown¬ 
ish yellow, scutel feebly infuscate or disk with a blotch of black, 
a patch on either side of anterior end of propodeal groove, and 
sterna of thorax and propodeum in small part, black; front and 
middle coxae yellow, lighter than pronotum, hind coxae darker and 
concolorous with femora, but lighter than mesothorax, middle and 
hind femora more or less black on inner face, and hind femur slightly 
infuscate on outer face also, tibiae light yellowish brown except 
outer face of front tibiae lightly infuscate at base, and of middle 
and hind tibiae entirely brown and black respectively, tarsi honey 
yellow; submarginal band dark brown, to light brown as in flma, 
Ashmead, diverging from stigma, the proximal margin slightly and 
the distal margin sharply rounded or at an angle of 45° from end of 
stigmal vein for half the length of the band, then sharply rounded 
toward its apex, apex very broadly rounded, maximum width of 
band almost equal to length, extending on proximal side five-sixths 
across the wing, or both margins almost equally moderately convex, 
one-fifth longer than wide, jug-shaped, secondary band amber-col¬ 
ored and faint; abdomen light yellowish brown ventrally, becoming 
darker dorsad and more or less deeply infuscate above. 

Head slightly more than half as long as broad, front only 
slightly convex, vertex only slightly elevated above the eyes, 
temples not prominent, occiput feebly concave, outline of head 
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above therefore subrectangular-ovate, surfaces moderately and in¬ 
conspicuously hairy, finely -wrinkled and with occasional shallow 
umbilicate punctures, more or less of vertex minutely and shallowly 
pitted, one female with a few umbilicate punctures in ocellar area, 
malar space smooth and bare; pedicel one-sixth longer than Fl, 
joints F2 and F3 about equal, one-fifth longer than wide, F4 and 
F5 slightly shorter but a little thicker than the preceding, and only 
a little longer than broad; head slightly broader than mesothorax, 
and both these distinctly broader than pronotum; 13 to 15 setae on 
submarginal vein; abdomen very finely and uniformly granulose, 
except first segment and venter, which are in part polished, smooth; 
sparsely to moderately hairy posteriorly, 

Male. —Size, vestiture, sculpturing, and color as described for 
female, except that mesothorax is light brownish yellow, the scu- 
tellum partly black as in the female to wholly concolorous with 
prescutum, and propodeum almost entirely like the mesothorax to 
black as in the female, and in one specimen the groove also black; 
Fl as long as pedicel and a fourth longer than F2, F2 to F4 broad¬ 
ening and shortening slightly toward club. 

Type locality .—Austin, Tex. 

Type^ —Female, U.S.N.M. No. 42234. 

Remarks .—Described from the type, allotype, and two female 
and two male paratypes, the type and allotype in the collection of 
the United States National Museum, the rest in the writer’s collec¬ 
tion. These were reared by Dr. A. C. Kinsey from the galls of 
Disholcaspis cinerosa (Bassett) on live oak (Quercus virginiam) 
collected in the type locality. The gall makers issued December 4, 
1919. Some wings and antennae of both sexes are on slides. In 
the collection of the National Museum are four females and one 
male on slender pins with label « Texas, Belfrage.” The hind edge 
of the submarginal band is not so much produced as in the type 
specimens. It is also represented by several Hopkins lots, as follows: 
Two females (Hopk. U. S. 15637“), September 29, 1922, reared by 
L, H. Weld, presumably from galls on Q. pungens, at Tijeras, N. 
Mex.; 3 females (Hopk. U. S. 15637 d ), reared by Weld, October 2, 
1922, from the same locality and oak, and the gall is an undescribed 
Disholcaspis (determined Weld); 1 female and 2 males (Hopk. U. S. 
15604*), by Weld, Prescott, Ariz., April 25 and 30, and May 8 (1 
female), 1918, presumably from galls, on Q. grisea or Q. arieonica 
(evergreen oaks); 9 females and 3 males (Hopk. U; S. 15604*), L. H. 
Weld, Prescott, Ariz., May 15 to August 1,1918, from galls of Calli- 
rhytis ruginosus (Bassett) on Q. grisea and Q. arizonica; 2 females 
and 1 male (Hopk. U. S. 13687°) reared July 12,1918, from galls 
determined by Weld as Adleria, on Q. oblongifoUa, at Esparara 
Canon, Ariz.; and 1 male (Hopk. U. S. 10773*), reared June 11,1919, 
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by J. H. Pollock, at Colorado Springs, Colo., presumably from galls, 
on Q. gamJbelii, These Hopkins materials for the most part have the 
wing band somewhat less expanded on the sides than those of the 
types, but are obviously the same species. All the material of this 
species at hand to date is from the Southwestern States—Texas, New 
Mexico, Arizona, and Colorado—and judged by the degree of devel¬ 
opment of the wing band, this species has evolved farthest in the type 
locality. The specimens from the more northern and western States 
approach D. fLma Ashme ad, from which disholoaspidis differs only 
in the enlarged submarginal band. 

8. DECATOMA MIMOSAE, new species 

Nearest to D. fiawa Ashmead in having the body almost entirely 
yellow, but differs from it in being somewhat smaller, in having the 
distal margin of the submarginal band more strongly produced and 
rounded and noticeably more constricted necklike at the stigmal vein, 
and in the possession of only 9 to 11 setae on the submarginal vein. 

Female. —Length, 2.4 mm., almost entirely golden or yellowish 
brown; head entirely golden brown or lightly infuscate, ocelli red¬ 
dish, antennal scrobe ochreous-yellow, scape light yellowish brown, 
pedicel medium to darker brown, its apex above lighter, Fl and club 
moderately dark brown, rest of funicle distinctly lighter brown; 
prothorax golden yellow, mesonotum light reddish brown tinged with 
yellow, disks of scapulae and axillae faintly brown, mesopleura con- 
colorous with pronotum, groove and upper anterior portion of pro- 
podeum brown black; legs mostly a shade lighter than mesopleura, 
hind femur faintly brown on outer disk, middle and hind tibiae me¬ 
dium brown or dusky on outer faces, tarsi stramineous; submarginal 
band medium light brown, the stigmal vein conspicuously dark brown 
through the stigma, band with a prominent neck, or outer basal shoul¬ 
der of band widely separated from free portion of stigmal vein, 
distal margin rather sharply rounded and reaching distinctly beyond 
apex of stigmal dub, proximal margin straight and slightly distad 
of base of stigma, band about a fourth longer than its maximum 
width; peduncle and abdomen varnish brown, lightly tinged yellow, 
the venter feebly lighter, slightly darker on the middle above than 
on sides. 

Head three-fifths as long as wide, front fairly prominent trans¬ 
versely above antennal fossae, broadly and uniformly rounded, occi¬ 
put rather strongly concave, eyes and front not sharply set off at 
their juncture; small areas behind anterior and laterad of posterior, 
ocelli only finely punctate, rest of ocellar area moderately umbili- 
cately punctate, punctures smaller and more shallow than on thorax, 
more numerous on occiput and antero-laterad of ocelli, cheeks 
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coarsely strigose, polished, malar space finely strigose, face to oral 
region inconspicuously reticulate-umbilicate punctate; scape about 
five times as long as its maximum thickness, pedicel almost a fifth 
longer than FI, this joint only slightly longer than F2, F2 barely 
longer than F3, F4, and F5, and slightly longer than broad, the other 
funiculars as broad as long, or F5 a bit broader than long, club rela¬ 
tively short and thick; head one-sixth wider than pronotum, width of 
mesothorax intermediate, but nearer that of head; hota of prothorax 
and mesothorax umbilicately punctate, the interior part of latter 
finely wrinkled as usual where overlapped by hind portion of pro¬ 
notum, mesopleura aciculate, the posterior half less conspicuously on 
posterior two-thirds; anterior carina of propodeal furrow forming a 
moderately diverging U, furrow bottom with several broken, crooked 
rugae, lateral and anterior faces of propodeum distinctly reticulate, 
mesal portion less so; submarginal vein with a row of 11 setae (one 
specimen); abdomen mostly bare, moderately hairy behind, surface 
highly polished, unsculptured, glassy transparent. 

Male,. —2.3 to 2.4 mm. long, colored like female, mesal surfaces of 
propodeum as reticulated as lateral surfaces, submarginal vein bear¬ 
ing a row of 9 to 11 setae, sculpturing and vestiture as in female, di¬ 
mensions of head the same; scape five times as long as greatest diam¬ 
eter near base, pedicel one-fifth longer than FI, latter one-eighth 
longer than each of F2, F3, and F4, each of these two-sevenths longer 
than broad, club three times longer than broad, and as long as F4, 
F3, and a fourth of F2 combined. 

Type locality .—Huachuca Mountains, Aria. 

Type.— Male, U.S.N.M. No. 42241. 

Beside the type, there are at hand the female allotype and one 
male paratype, the latter two in the writer’s collection. All the 
material was received from Lewis H, Weld, who reared it from a 
woody stem gall on Mimosa biunaifera. The pins bear Weld’s record 
number 375. 

9. DECATOMA NUBILISTIGMA Watah 
PLATE 1, I'IGTJBB T 

Deoatoma mmuttigma Walsh, Amer. ffinfc and Bot., vol. 2, no. 10, p. 301,1870. 

Besembles D. flava Ashmead somewhat in length, size of head, in 
the number of setae on the submarginal vein, and in being largely 
yellow. D. nubUistigma has the head, vertex, prescutum, scutel, and 
propodeum more or less black, a somewhat smaller wing band, and 
the yellow of the body is a lighter shade than in firna, which is almost 
entirely yellow of -a golden hue. 

Female.— Length 2.5 to 2.8 mm., colors various shades of yellow 
and black; head greatly variable from entirely ochreous-yellow, ex- 
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cept disk slightly beyond ocelli and occiput, which are more or less 
black, sometimes lower hind edge of genae more or less black, and on 
several specimens the black spot of vertex merging caudad with occip¬ 
ital black area, also proceeding over the front below antennal fossae, 
the frontal black not solid, side margins of antennal scrobe and 
ocular space narrowly yellow; scrobe yellow, scape lemon yellow, 
sometimes with a cloudy black stripe on exterior lateral face, pedicel 
brown at base and sometimes above, otherwise yellow, flagellum 
reddish brown to light fuscous above, or quite uniformly yellowish 
brown; pronotum mostly ochreous-yellow, barely lighter than yellow 
of head, a discal dark brown spot, reaching anterior and posterior 
margins on one specimen, and almost lacking on another, mesothorax 
ochreous-yellow or rufous-yellow, disks of prescutum and scutellum 
always brown-black, their margins usually narrowly yellow, or dark 
to margins on one specimen, hind margin of scutellum always so, tops 
of scapulae and axillae with varying degrees of brown, but immacu¬ 
late on the type, parapsidal and scutello-axillar grooves never dark¬ 
ened completely; metathorax, except pleura, and lateral and posterior 
surfaces of propodeum somewhat variously, ochreous-yellow; legs 
mostly lemon yellow, posterior coxae with an exterior longitudinal 
black stripe, femora each with a superior black stripe, never includ¬ 
ing entire aspect, and not much larger or intense on hind than on 
front femora, fore tibiae immaculate or faintly dusky, middle and 
hind tibiae dark brown outwardly, somewhat more extensively and 
densely on hind legs; submarginal band light brown, almost amber, 
faint in all the specimens at hand, slightly broader than length of 
stigma, about a half longer than wide, distal margin broadly rounded, 
this edge scarcely extending beyond apex of stigmal vein and feebly 
dilated at the middle, not parallel with proximal margin, the sides 
converging to blunt terminus, secondary band almost imperceptible; 
petiole ochreous-yellow, dorso-median line broadly, sides and venter 
sometimes dark brown, abdomen mostly yellowish brown, a poorly 
demarcated dark-brown angular band above but first segment almost 
entirely immaculate, and one specimen with entire posterior half 
of abdomen brown black. 

Head on average slightly less than four-sevenths as long as wide, 
face from above not broadly and uniformly rounded, but almost 
forming a straight transverse line as seen from above, occiput less 
than moderately concave; several small umbilicate punctures behind 
anterior ocellus, these more numerous on occiput; genae bare, smooth, 
shiny; malar space coarsely strigose below groove, finely strigose 
above mesad of groove, front with shallow, inconspicuous, and rather 
large hair-bearing reticulations, hairs whitish, sparse; antennae mod¬ 
erately stout, pedicel' a fourth longer than FI, F2 to F5 equal in 
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length, each one-sixth longer than thick, club as long as F5, F4, and 
half of F3 combined; head one-ninth wider than pronotum and 
barely broader than mesothorax, side of pronotum papillose wrin¬ 
kled, mesopleura aciculate, except lower half of the posterior sclerite, 
which is feebly or not at all so; parapsidal grooves quite deep; an¬ 
terior of propodeal groove limited by a broad V-shaped carina, its 
apex very obtuse, groove deep and polished on front fourth, the rest 
subreticulate, other surfaces of propodeum coarsely reticulate, more 
coarsely so along groove; 11 to 15, more often 12 to 14, setae in row 
on submarginal vein, hairs at times more closely set; fourth abdom¬ 
inal segment with a few hairs in a transverse row above, ovipositor 
sheath more hairy, abdomen otherwise bare, all segments perfectly 
polished and shining. 

Male .—Length 2.2 to 2.5 mm.; the males at hand agree with the 
females that have the head all yellow except the vertex and occiput. 
The black on the thoracic nota varies as in the female, but the legs 
of all the males are distinctly more nearly entirely yellow, only the 
hind tibiae being darkened outwardly on two specimens and the thir d 
has the second tibiae brown also, but feebly; males otherwise like 
female, except antennae; scape four times as long as major thic.lmpfis, 
reaching almost to middle of F2, pedicel and Fl very nearly same 
length, Fl one-fifth longer than each of F2 to F4, latter almost equal 
in diameter, F2 five-eighths as thick as long, F3 and F4 each suc¬ 
cessively slightly thicker, club about same in diameter as funiculars, 
tapering slightly to a blunt tip, and as long as F4, F3, and a fourth 
of F2 combined. 

Type locality .—Probably Bockford, Ill. (Dr. B. D. Walsh). 

Cotype. Male, TJ.S.N.M. No. 1536 (through A. Bolter, 1890). 

Bedescribed from the Manitoba and Fitch specimens referred to 
below, and checked with the cotype in the United States National 
Museum. Fragments of a female cotype remain in the latter 
collection. 

Remarks .—A series of five females and one male belonging to the 
Canadian national collection were reared by Norman Criddle from 
galls on a willow on June 10,1906, at Aweme, Manitoba; two females 
from Hull in the same collection without host data check well with 
the description by Doctor Walsh, except that the wing bands of 
the original material were pale fuscous, whereas the Criddle speci¬ 
mens, as well as two males from Fitch’s collection, have pale brown 
bands, which difference might be due to fading through time. The 
Fitch specimens bear numbers 10185 and 15224, respectively, and 
one beam information indicating that they came from willow galls. 

It is unlikely that one species of Deccutoma inhabits galls on plants 
of such diverse relationship as willow and oak. Doctor Walsh in 
describing this species had before him material from a cecidomyidous 
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willow gall, Rkabdophaga batatas (S. batatm Walsh) and from “an 
undescribed gall” on swamp white oak (Quercus bicolor) which, he 
states, was “ in all probability eynipidous.” I have found no means 
of determining what the oak gall inhabitant is. None of the original 
specimens is at hand, and the Walsh description brings out no char¬ 
acters that serve as a basis for separation. I am here regarding the 
Deoatoma from willow as having priority right to the name nubUi- 
stigma, and believe that the species from swamp white oak will prove 
to be distinct from it when it is rediscovered. I have no mibili- 
stigma-hke material from the oak, hence it has probably not already 
been described under another name. 

10. DECATOMA BICOLOR Aahmead 
Plate 1, Fiotrai 8 

Deoatoma bicolor Ashmbad, Trans. Amer. Ent. Soc„ vol. 9, p. xxxii, 1881. 

Similar to D. lanae Ashmead in having F2 to F4 of female as 
broad as long, but distinguishable from it by its darker body and 
legs, and the longer, broader, and almost rectangular form of the 
submarginal band. 

Female .—Length 2.5 mm., mostly yellowish brown to dark or 
reddish brown; antennae medium brown, pedicel yellow, scape in¬ 
termediate between flagellum and pedicel in color; head, thorax, and 
propodeum a mixture of yellow and brown and lightly infuscated 
above, except pronotum is more nearly brown-yellow, and propo- 
deal groove and area along anterior margin are black; all femora 
and fore tibiae mostly reddish brown, hind tibiae mostly brownish 
black, legs otherwise largely yellowish brown; submarginal band 
dark brown, extending two-thirds across the wing and about two- 
thirds as wide as long, proximal margin concave, irregular, distal 
edge almost entire and broadly rounded and reaching, sometimes 
strongly, beyond apex of stigmal vein, secondary band exceedingly 
faint, practically lacking; abdomen deep reddish brown and 
infuscated. 

Head from above robust, its length about four-sevenths of its 
width, about as broad as mesothorax and slightly narrower than 
prothorax, hind edge almost straight, eyes on almost the same con¬ 
tour level as face, their margins not deeply depressed, head sur¬ 
faces coarsely reticulate-punctate to strigose, intervals of reticula¬ 
tions 'sparsely and finely roughened, vertex, chiefly around ocelli, 
both umbilicately and finely punctate; antennae relatively thick, 
broadening distinctly from pedicel to first segment of club, Fl 
scarcely longer than broad, F2, F3, and F4 as long as broad, hairs 
coarse and partly overlapping next joint; thorax umbilicately punc- 
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tate above, punctures contiguous, larger on scutel, mesopleura acicu- 
late and finely punctate, the silvery bunch of hairs conspicuous on 
metapleura; about 13 setae on submarginal vein; abdomen bare ex¬ 
cept that ovipositor sheaths and last segments are moderately to 
sparsely hairy, entire tops and sides of the segments shagreened. 

Male. —Unknown. 

Type locality. —Jacksonville, Fla. 

Type. —Female, U.S.N.M. No. 2820. 

Kedescribed from type and four female paratypes from the same 
locality as the type. One of the paratypes is in the writer’s collection 
on a slide. The species was originally described from five female 
specimens; “ four captured at large and one bred from cynipidous 
live oak root gall Dryorhizoxemus fioridamm Ashmead ” by Doctor 
Ashmead. Three other old specimens, two labeled “Jacksonville, 
Fla.,” may be this species. 

Remarks .—No additional material of this species has been collected. 
I suspect that this may be identical with D. flava Ashmead, but am 
allowing it to stand as distinct until further specimens can be obtained 
from the above host. The types differ from fla/va in being darker in 
body color, but this seems to be an abnormal or perhaps tarnished 
color shade. The wing band of most specimens of bicolor bulges 
more on the distal margin than on flava. Furthermore, the unique 
type of gall from which some of Ashmead’s specimens were obtained 
strengthens the probability that they are a distinct species. 

11. DECATOMA ISIS Girmilt 
Plate 1, Figueb 9 

Deeatoma i»is Gibatjxt, Descriptiones stellarum novaram, pp. 10-11, 191T. 

From the same genera of Gynipidae as D. varians Walsh, and has a 
“bottle-shaped” submarginal band like that species; isis differs in 
being larger, darker on the average, in having slenderer antennae, in 
having 15 to 18 setae on the submarginal vein, and the head almost 
twice as wide as long, or nearly the shape and dimensions as on JJ. 
dubia Walsh. 

Female .—Length 3.3 to 4.6 mm.; colors chiefly black and rufous- 
yellow, variable; vertex usually mostly black, but at least band 
along eyes and oblique stripe from it to top of antennal scrobe 
reddish yellow, occiput at times almost entirely black but usually 
in part not so, temples and cheeks largely black with at least hind 
edge black, malar space and front varying extremely from entirely 
. rufous or reddish yellow to mostly black, margins of eyes and anten¬ 
nal scrobe, region of mouth to lower end of scrobe, and malar 
groove usually not black; scape dull yellow, pedicel mostly brown, 
apex yellowish, funicle chestnut-brown, club darker; pronotum 
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golden reddish brown, except a black mesal area usually about as 
broad as length of this segment, or less often not black in front but 
with a pair of black projections reaching close to front edge of 
segment, or black area in form of a triangle, its apex cephalad; 
prescutum entirely black, and scutel mostly so, its sides not so, 
scapulae and axillae sometimes entirely black above, but sides 
always more or less reddish brown, mesopleura the latter color, 
tegulae yellowish brown, propodeum mostly black, sometimes in 
part reddish on sides and above; legs mostly light yellowish brown, 
coxae usually so but at times more or less black on posterior faces, 
front femora sometimes unicolorous or with a superior black stripe, 
middle and hind femora generally darker, the former at times almost 
entirely yellowish brown and again more or less dark brown, the 
latter on the average with more dark brown, its outer face varying 
from yellowish brown to rarely entirely black; tibiae mostly dark 
brown or black, front tibiae with outer face only, but middle tibiae 
more so, and hind tibiae entirely so except base and apex; tarsi 
usually light yellowish brown, but hind tarsus rarely lightly 
infuscate behind; submarginal band dark brown, form variable from 
about twice as long as wide to only one-fourth longer than wide, 
more often the former and then proximal edge moderately concave 
and distal edge sometimes about parallel with it or sometimes some¬ 
what dilated below stigmal vein and more sharply rounded, length 
of band about two-thirds the width of the wing at that point; 
abdomen brownish black, anterior ventral part of sides, and venter, 
yellowish to reddish brown. 

Head dimensions from above slightly variable but on the average 
three-sevenths wider than long, on some specimens twice as wide as 
long, front feebly convex, temples moderately prominent, occiput 
slightly concave; face coarsely reticulate-punctate, circumocular and 
malar spaces minutely wrinkled; antennae slender compared with 
large size of body, but somewhat variable in relative length and diam¬ 
eter of its parts, scape (not including radicle) five times longer than 
its greatest diameter and as long as pedicel, FI, and F2 combined, 
pedicel longer than FI (not including ring joint), FI one-sixth 
longer than each of F2 to F5, these uniform in length, width, and 
form, each about two-fifths longer than thick, club compact, feebly 
thicker than funiculars, and almost as long as F4 and F5 combined, 
flagellum moderately hairy; pronota and mesonota umbilicately 
punctate and moderately hairy, mesopleura as usual aciculate, 
propodeal groove crossed in front by rounded carina extending 
caudo-laterad, anterior part of groove smooth, rest of the segment 
irregularly reticulate; submarginal vein bearing a row of 13 to 18, 
more often 15 to It, setae; abdomen when normally extended rather 
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strongly compressed, mostly bare as usual, segments 1 and 2 polished, 
from 3 to apex very finely coriaceous, ovipositor sheath moderately 
hairy. 

Male. —Length 3.3 to 4 mm., otherwise like the female, except 
antennae, which are as follows: Flagellum slenderer than in female, 
scape as long as pedicel, FI, and half of F2 combined, pedicel and Fl 
uniform in length, Fl barely longer than F2, F3 and F4 equal in 
length, slightly shorter than F2, and twice as long as thick, funic¬ 
ulars uniform in diameter, club compact, but sutures plain, feebly 
thicker than funicle, one-tenth shorter than F3 and F4 combined. 

Type locality. —Los Angeles County, Calif. 

Type. —Female, U.S.N.M. No. 20247. 

Redescribed from the type, the allotype, and the specimens cited 
below. Original description from type and allotype, from type 
locality. The allotype, which is in the United States National 
Museum, was taken in April. The type specimens represent the 
darker color extreme of the species. In spite of this, and the lack of 
host data for the type, I fed reasonably certain that these are the 
same species as the specimens recorded below. 

Remarks. — D. ids Girault lies between D. dubia Walsh and D. 
varians Walsh. It leans toward varians in the form and larger size 
of the submarginal band, but this is not often so extremely developed 
as in varians , and usually has the proximal margin more or less con¬ 
cave as in dubia. In its size it favors dubia, and in the head dimen¬ 
sions and the number of submarginal hairs it approaches this species 
more dosdy. But in its host relations it exhibits greater affinity for 
varians in that it has been reared from Andricus, and never from 
Disholcaspis, from which most of the specimens of dubia have been 
obtained. 

In addition to the type specimens I have the following material 
reared from California galls: 4 females and 2 males from Andricus 
suttoni (Bassett), on California live oak {Quercus agrifolia) at Car¬ 
mel; 6 females from the same gall and oak at Pasadena; 12, mostly 
males from A . pomifomm (Bassett) on Q. agrifolia at Pasadena; 
2 females and 3 males from A. speotdbUis Kinsey on Q. ohrysoUpis 
at San Jacinto; the above were reared by Doctor Kinsey, the cynipid 
gall makers issuing in February and March, 1920. I have one 
female from the same worker from Plagiotrochus chrysolepidicola 
(Ashmead) on Q. dvmosa, at Paso Robles, the gall maker having 
been reared. March 7, 1920. This specimen differs from the rest of 
the series in having the front half of the prothorax reddish, and the 
basal half of the abdomen below yellowish brown. Another female 
collected by A. F. Leach and sent me by Doctor Kinsey is from 
A. califormcus (Bassett) on California white oak (Q. lobata) at 
Diablo, Calif. 
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The following were seat from the insect collection of Stan¬ 
ford University by Dr. Isabel McCracken who reared them: 
4 females (L. S. J. Lot 554, Sub. 15) from “twig swelling” on 
Q. agrifoUa, May, 1915, Stanford campus, and 8 females and 1 male 
(L. S. J. Lot 554, Sub. 118) from “ twig swelling ” on Q. ehryto- 
lepis, Stanford campus, June, 1916. In view of the rearings of 
Doctor Kinsey, it seems probable that the present “ twig swelling ” 
galls are those of members of the genus Andriout. 

The United States National Museum collection contains three 
females and a male bearing record number 129 °, which is probably 
equivalent to number 129 k . The insects from the latter number 
came from a eynipid gall on Q. agrifoUa , collected in August, 1885, 
at Alameda, Calif. The specimens bear the same locality name, one 
being labeled u Feb.,” and another “ Mar.” There is also a female 
(Hopk. U. S. 15608 b ), reared May 24, 1918, by L. H. Weld, from 
an undetermined gall on Q. agrifolia , Los Gatos, Calif., and two 
females (Hopk. U. S. 15605c 1 ), reared by L. H. Weld, June 8 and 
August 17, 1918, from galls on Q. agrifolia , at Montecito, Inyo 
County, Calif. 

12. DECATOMA VARLANS Walifc 

Plate 1, Figures 10, 11 

Decatoma variant Walsh, Amer. Ent. and Bot., vol. 2, no. 10, p. 800, 1870.— 
Ashmead, Trans. Amer. Ent. Soc., vol. 14, p. 198,1887; Colorado Biol. Assoc. 
Bull. 1, p. 45,1890 .—Ytereck, Trans. Amer. Ent. Soc., vol. 82, p. 246,1906.— 
Triggerson, Ann. Ent. Soc. Amer., vol. 7, p. 8,1914. 

Decatoma phellos Ashmhad, Can. Ent., vol. 13, no. 6, p. 136, June, 1881. 
Decatoma kelloggi Fuliaway, Journ. New York Ent. Soc., vol. 20, pp. 278, 
279, 1912. 

This species has been much confused with its close relatives, 
especially with D. dtcbia , which Walsh regarded as a variety of 
variant. The present species is somewhat smaller and, as a whole, 
much darker; its submarginal band is usually two-thirds or more 
as broad as long and reaches distinctly beyond the end of the 
stigmal vein. The best differences are in the proportions of the 
heads; in variant the head is about two-thirds as long as broad and 
subovate in dorsal outline, that of dubia is about half as long as its 
width and elongate-ovate in shape, transversely. D. variant almost 
always has the outer face of the hind femur mostly ochreous-yellow, 
and the hind tibiae mostly black. 

Female. —Length 2.5 to 3.5 mm., fairly robust, colors pale ochreous- 
yellow, honey yellow, brown, rufous, and black, relative degrees of 
each extremely variable; head usually mostly light ochreous-yellow, 
a black spot on the vertex sometimes not extending beyond the ocelli, 
67088—32-8 
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some tim es covering the whole vertex, rarely extending over the 
superior half of the occiput; when black, vertex with at least a band 
along the eye and another oblique from the latter toward top of 
fynf ftnna.1 scrobe, yellowish like most of head; front, cheeks, and back 
of head below at times lightly infuscate; scape dull yellow to lemon 
yellow, pedicel pale ochreous-yellow, sometimes brown to black above 
funicle and club unicolorous, pale, honey yellow, light brown or 
rufous, pronotum uniformly ochreous-yellow or with posterior 
margin black, or dorsal area with a subquadrate or otherwise shaped 
black patch sometimes covering as much as middle half or even with 
only the sides not black; ground color of mesonotum ochreous-yellow 
but more or less heavily infuscated, sometimes black, with lower part 
of scapulae, almost all the axillae, lower edges of scutel, and sutures 
yellow or rufous, mesopleura usually not marked with black, meta- 
pleura sometimes entirely or not at all black; propodeum ochreous- 
yellow, or groove and anterior median surfaces black; coxae and 
trochanters usually plain yellow, hind coxae at times with one or two 
rather faint longitudinal black bands behind, otherwise unmarked, 
femora and tibiae colored like coxae but superior face of femora 
black, front femur least so, black area increasing on middle and hind 
femora, outer face of femur almost always mostly ochreous-yellow, 
front tibiae lightly infuscate or immaculate, middle tibiae moderately 
fuscous but still only on outer face, hind tibiae entirely brownish 
black, except base and apex, tarsi whitish yellow; stigma dark 
brown or black, the submarginal band “bottle-shaped,” somewhat 
lighter brown than stigma, rarely reduced in size or deviating from 
the form here described, in extreme reduction about one-half as wide 
as long, reaching two-thirds across the wing, usually about two-thirds 
as broad as long, in one specimen only one-ninth longer than broad, 
proximal edge almost continuous with base of stigma and irregularly 
straight, apex fairly straight and forming a right angle with the 
proximal edge, distal margin broadly rounded and its farthest point 
usually extending beyond end of stigmal vein; secondary band very 
faint; abdomen mostly dark, basal third often honey yellow to 
rufous, shading caudad into reddish brown or brown and black, 
sheaths honey yellow to light brown. 

Head from above almost two-thirds as long as broad, vertex, front, 
and eyes broadly rounded, or eyes not sharply set apart from their 
surroundings, temples prominent, rounded!, on head, except the 
moderately concave occiput, almost ovate in transverse outline; face, 
including genae, reticulate, and with small circular depressions, malar 
Space narrowly smooth and finely wrinkled, groove narrow and in¬ 
complete, broader at eyes, face sparsely and inconspicuously hairy; 
antennae rather densely hairy and broadening gradually and slightly 
from FI to middle of dub, as a whole relatively stout, scape (not 
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including radicle) as long as pedicel, FX, F2, and. half of F3 com¬ 
bined, Fl four-fifths as long as pedicel and a fourth longer than F2 
to F5, the latter segments each almost or quite as broad as long, 
sometimes distinctly but not greatly longer than thick; pronotum 
almost two-thirds as long as wide, slightly narrower than head and 
mesothorax, thorax above coarsely umbilicately punctate, mesopleura 
aciculate and minutely punctate; hairs on apex of wing about one- 
half as long as bristles on marginal vein, submarginal vein bearing 
a row of 12 to 16, more often 12, setae; abdomen bare, except a few 
hairs on third and fourth segments, last segment before ovipositor 
somewhat hairy, very smooth, polished, shiny, fourth and fifth seg¬ 
ments very finely and densely granulose, the sculpture sometimes 
scarcely distinguishable, hairy parts punctate. 

Male .—Differs from the female only in the usual different form of 
the abdomen, in having the submarginal band more frequently re¬ 
duced distad, and in the proportions of the antennal joints; pedicel 
and Fl equal in length or Fl slightly longer, Fl two and a half times 
as long as maximum width and as broad as F2 to F4, the latter equal 
in length and width and each almost or quite two-thirds longer than 
thick, club scarcely longer than F3 and F4 combined and as broad as 
the funicular segments. 

Type locality .—None given, but probably Rockford, HI. 

Cotypes .—Two females on one pin, and fragments of a third 
separately mounted, U. S. N. M. No. 1538. 

These specimens were received by the National Museum in 1890 
through A. Bolter, who was entomological curator in the museum of 
the Chicago Academy of Sciences, where the collection prepared by 
Doctor Walsh was deposited after his death. 

Remarks .—The specimens from which Walsh described varians 
were reared by him from cynipid galls on oak. Kinsey interprets the 
original records as Plagiotroehus punctatm (Bassett), AmphiboUps 
inams (Osten Sacken), and A. conflmnlm form spongifica (Osten 
Sacken). A few specimens in the collection still bear notes in pencil 
showing that they were obtained from P. prmctatus. I find none of 
Walsh’s specimens with data to show that they were reared 
from AmphiboUps spp. The National Museum collection also con¬ 
tains the following: 7 specimens of both sexes on one pin that are 
typical vcaricm and bear Accession No. 5961a, A. D. Hopkins, West 
Virginia; a fine series of 19 females and 6 males from New Jersey, 
but without further data; 4 males bear record number 2972°* with 
dates February 10,1882, February 10 and 24 and March 1,1883, and 
were reared from a cynipid gall on scrub oak at Martinez, Calif., 
by H. W. Turner (Doctor Kinsey interprets “ scrub oak ” there as 
usually Querous dumosa ); 3 females on one pin bear number 149®, 
which I take to be equivalent to 149k, and are from El Dorado, Calif. 
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(locality on pin), in cynipid galls on Q. wislizenzii, February, 1886; 
1 from Mountain View, Calif., labeled “ Ehrborn Lot 2 ”; 3 males 
from galls questionably determined as Dryophcmta on live oak (prob¬ 
ably Q. virginiana), at Idlewild, Bexar County, Tex., L. Biediger, 
collector; 4 males reared by Doctor Ashmead from a gall on willow 
oak {Q. phellos) , Jacksonville, Fla., April 18, 1881, and described 
by him as a distinct species, but it has all the essential characteristics 
of D. varians Walsh. 

L. H. Weld sent me three from the galls of Disholcaspis eldora- 
densis (Beutenmueller) on Q. lobaba , at Cottonwood, Calif,, January 
22, and four of each sex reared by him from the galls of Biorhiza 
oaepuHforrrm (Beut.) at Evanston, Ill. The pins bear Weld’s record 
number 270. The rather strange shade of yellow is probably due to 
the preservative in which these specimens were first kept, but the 
slightly more blocky form of head hints that these specimens com¬ 
prise a distinct species. Specimens at hand include 2 (No. 245) of 
each sex from OalUrhytis gernmo/ria (Ashmead), Evanston, Ill; 1 
male (Hopk. U. S. 13685 ®) reared February 26,1918, from galls of 
Disholcaspis globulus (Fitch) on Q. alba, Falls Church, Va., by 
William Middleton; 2 females and 1 male (Hopk. U. S. 14636 b ) 
reared by William Middleton, April 27, 1920, Falls Church, Va., 
from galls determined by him as GalMrhytis sp. on Q. alba) 4 females 
(Hopk. U. S. 10774 B ) presumably from galls on Q. steilata, Ironton, 
Mo., May 28, 1919, and 1 female (Hopk. U.S. 10776 a ) from same 
locality, reared June 18,1919, by S. A. Rohwer from galls determined 
by him as Disholoaspis fasciata Bassett, on common red oak (Q. 
rubra) ; 8 females and 1 male (Hopk. U. S. 10781 *) reared by J. H. 
Pollock at Colorado Springs, Colo., presumably from galls, on an 
undetermined species of Querous) 4 females and 3 males (Hopk. 
U. S. 13651 “) reared by F. R. Herbert, February 26 and April 5, 
1918, from galls determined by William Middleton as Diiholoaspis 
sp.,'from Q. du/rata at Los Gatos, Calif.; L. H. Weld obtained 5 
females and 1 male (Hopk. U.S. 15608 b ) from the same locality, 
May 24,1918, presumably from galls, on Q. agrifolia, and 1 female 
(Hopk. U. S. 16605 b ) at Upland, Calif., June 8,1918, from Q. ohrys- 
olepis. These Hopkins lots exhibit some further noteworthy varia¬ 
tions. Specimens of both sexes from California and Missouri are as 
small as 2 or 2.1 mm. in length, and whereas the abdomen is usually 
more or less granulose in the species, some present individuals have 
this part perfectly smooth and polished. The setae on the sub- 
marginal veins range from 9 to 16, both extremes being found on 
California material. Several males from California are unusual in 
being black, only the oral area, the front lateral portions of the pro- 
notum, and. parts of the legs brown-yellow; on the other hand, the 
form of the head and wing band, the size and wing vestiture, and the 
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fact that they are part of a series of typical varicm , show that they 
are probably this species. The specimens in the Missouri series are 
unique in having the band considerably reduced on the proximal and 
distal margins, but its maximum width is still greater than the length 
of the marginal vein. These Hopkins lots, however, agree in having 
the head rounded in front, face receding below antennal fossae, 
setae on submarginal vein usually 11 to 14, and in their general color 
pattern. 

Dr. A. 0. Kinsey provided five females from the galls of Plagio - 
troehm ohrysolepidicola (Ashmead), var. undetermined, from pugnua 
Kinsey, in one instance on Q. dvmosa , Paso Robles, Calif., and 
again from the same gall at Napa, Calif.; also from the same gall 
at Exeter, Calif., on Q. lobaia, and others from Manitou, Colo., 
from P. frequens frequens (Gillette) on Q. undvXata. The rearing 
dates for the cynipid gall makers of these Kinsey lots are in Feb¬ 
ruary, March, and April, 1920. 

Several other California specimens were received through the 
courtesy of Dr. Isabel McCracken from Leland Stanford Junior 
University collection (Lot 554, Sub. Ill) and reared by her from the 
galls of Diaholeaapie eldoradmm (Beutenmueller) on Q. lobata, on 
the Stanford campus, April 1915. 

I have not been able to examine specimens of Decatoma Teelloggi 
Fullaway. Doctor McCracken kindly compared some of my Kinsey 
specimens with the type of Teelloggi and reports that these differ 
in color from the type. 2>. varicm Walsh, however, varies extremely 
in color. Fullaway states that the head of Teelloggi is “ fairly thick 
anterior-posteriorly;” and the front wing has “a brown gourd¬ 
shaped cloud extending across the middle of the wing two-thirds 
its width.” His specimens were reared by Mrs. Rose Patterson 
Blakeman from a “twig swelling” gall on Quercus chrysolejM, 
the galls collected at Stevens Creek, Santa Clara County, Calif. It 
is probable that this gall is a close relative, if not a member, of the 
genus PlagiotrooJmt, from which what I regard as varicm Walsh 
has been reared-. The head and wing characters quoted above are 
essential features of varicm , and altogether it is very likely that 
D. Teelloggi Fullaway is identical with Walsh’s species. 

The. outstanding features of varicm are: The greatly variable 
body color, the hind femora usually mostly ochreous-yellow out¬ 
wardly, cheeks reticulate punctate, not polished and smooth, usually 
13 to 15 setae on the submarginal vein, and the finely granulose 
sculpturing of at least the sides of the posterior half of the abdomen: 
It is also remarkable for its wide geographic distribution, and the 
broad range of genera of cynipid galls on oak from which it has 
been obtained. 
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There is so much variation in the color of this species from Illinois, 
the type locality, that specimens from the Western United States 
readily come within the extremes of the color differences. At first 
inclined to look upon the western lots, as well as some from Illinois, 
as representing several distinct species on account of both host and 
color differences, I am at last compelled by the lack of structural 
characters to regard them all as one. This same inconstancy of color 
and absence of morphological characters make it impossible to 
recognize varieties. These differences cut across the generic lines 
of the cynipid hosts and do not correlate with any geographic boun¬ 
dary lines. 

13. DECATOMA DUBIA Wakh 
Plats 1, Figure 12 

Decatoma variant var. Mia Walsh, Amer. But. and Bot., vol. 2, no. 10, p. 300, 
1870. 

Readily separated from D. variants Walsh with which it has been 
frequently confused, by its larger size, generally darker color, the 
narrower and longer curved submarginal band, and the distinctly 
relatively shorter and wider head which is much less produced in 
front than in varians . 

Female .—Length 3.2 to 4.3 mm., usually of the larger size, fairly 
robust, mostly black above, some parts of body yellow to rufous and 
brown; head black, except narrow circumocular band, temples and 
cheeks mostly, malar space, antennal scrobe and an oblique bar from 
it to eye, and face at times only below antennae and at times to and 
including much of vertex, yellow or rufous-yellow, head almost 
entirely black in a few Michigan specimens; scape light ochreous- 
yellow, pedicel same but more or less fuscous above, ring joint yellow, 
flagellum chestnut-brown; sides of pronotum yellow like that of head, 
top in most cases black, but at times only median third, or even only 
posterior two-thirds of this area, black, rest yellow; mesothorax 
black, lower parts of scapulae and axillae and the pleura deep yellow, 
rufous, or brown to partly black; metathorax and propodeum black; 
legs mostly yellow, front coxae immaculate to black on anterior 
surface, middle and hind coxae sometimes rufous-yellow and sparsely 
marked black, femora yellow, disks of outer surfaces sparsely and 
feebly to broadly and deeply brown-black, tibiae light yellow, fore 
tibiae at times immaculate, at times faintly brown, or front pair 
faintly, and others increasingly brown, the hind pair, deeply so 
except base and apex, tarsi faint yellowish white; stigma almost 
black, submarginal band deep dark brown, usually about two and a 
half times as long as wide, its width almost uniform throughout, 
rarely broader than length of stigma, crooked in form, bending 
distinctly toward body, reaching two-thirds across wing, its apex 
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rounded, but sometimes narrowed and roughly tapered; petiole black, 
abdomen mostly black, only about cephalo-ventral fourth brownish 
to mostly yellow. 

Head mostly just one half as long as wide, sometimes slightly 
longer and narrower, transversely ovate-rectangular, front extending 
but feebly ahead of eyes, occiput only slightly concave, vertex laterad 
of posterior ocelli finely wrinkled and punctate, malar space smooth 
wrinkled, not punctured, rest of head coarsely reticulate with a small 
umbilicate puncture in each reticulation, and moderately hairy; 
scape of antenna as long as pedicel, FI and half of F2 combined, 
pedicel and FI about equal in length, F2 to F4 equally long and 
thick, length of each one-fifth greater than diameter, club compact 
and slightly dilated and as long as F4 and F5 combined; pronotum 
one-seventh narrower at its widest point than head and mesothorax, 
upper surfaces of prothorax and mesothorax densely and rather 
coarsely umbilicate punctate; propodeal groove deep, broad, rounded, 
crossed in front by a prominent carina; surface of propodeum 
coarsely rugose reticulate, more so in front of the carina; submarginal 
vein with 13 (rarely) to 19, frequently 18, setae; abdomen shiny, 
smooth polished, except sometimes third and fourth segments 
partly coriaceous, bare, except beyond third segment, latter with 
a transverse row of hairs in the middle, posterior surface of abdomen 
around ovipositor sheath moderately hairy and punctate, sheath 
extending prominently above tip of abdomen. 

Male .—On the average smaller than the female, but in color, vesti- 
ture, sculpturing, and form like the female, except the usual differ¬ 
ence in the shape of the abdomen and the antennae; FI about one-sixth 
longer than pedicel, F2 barely or not at all longer than F3 and F4, 
F2 to F4 each one-fourth longer than thick, club feebly dilated and as 
long as F3 and F4 combined. 

Remarks .—The original Walsh specimens of dubia are perhaps 
destroyed. One female in the United States National Museum col¬ 
lection is labeled “ Decatoma dubia Walsh,” probably in Walsh’s 
handwriting, but there is no date, locality, or host given to show 
whether or not it was used in preparing the original description. 
Only five females and one male were originally at hand when the 
form was described. They were reared by Doctor Walsh from the 
galls of DisJtoloaspis momma (Walsh) on the mossycup oak ( Qvareus 
macroccerpa ). 

This species is well represented from areas ranging from Arizona 
and Texas through the Mississippi Valley to the Atlantic Ocean 
from the northern to the southern limits of the United States. But 
considering the distribution of its variety doanei Fullaway, dubia 
occurs also in California areas of the country. Whenever host 
records accompany the specimens they indicate that dubia inhabits 
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mostly the galls (only stem gall known as hosts to date) of various 
species of Disholcaspis on different oak species of the Leuoobalanm 
group. A few records from Belonoonema are at hand. Specimens 
that I have identified*as this species are present as follows: 6 females 
and 3 males from stem galls of Disholcaspis momma (Walsh) on 
Q. macrocarpa, TJrbana, HI., April 20 to June, 1923, and May 20 to 
June 18,1924, and from Catlin, Ill., 1 female from the stem gall of 
D. globulm (Fitch) on swamp chestnut oak (Q. >mdchammi ), reared 
April 15, 1929; also 4 females and 4 males from Urbana, Ill., but 
from stem gall of D. globulm (Fitch) on Q. alba, May and June, 
1923; the aforementioned material was reared by myself; 1 of each 
sex probably reared by Doctor Walsh at Rockford, Ill., and 1 
female labeled “ through A. Bolter, 1890.” L. H. Weld sent me 4 
of each sex bearing No. 38 and reared by him from D. mamma 
(Walsh) at Evanston, Ill., and 4 females from the same host and 
with the same number reared at Manistee, Mich., June 15, 1907; 7 
females and 2 males (U.S.N.M. coll.) were originally obtained 
from the Michigan Agricultural College, some reared June 28 and 29, 
1887, from “ red-oak lesser globular leaf-gall,” Acc. Cat. 738, and 
others with Acc. Cat. Nos. 857 (March 23, 1888) and 900 (May 28, 
1887) came from the galls of D. mamma (Walsh) and D. globulm 
(Fitch), respectively, and one with Acc. Cat. No. 720A (June 23, 
1887) is from “bastard-oak apple gall,” and another bearing data 
“ Mich., 903 ” without host records is this species; 2 females (189 * 01 ) 
that issued in April, 1895, 1 labeled “ on Holoaspis globvlm ” 
were reared by J. Gr. Barlow at Cadet, Mo., both probably coming 
from the stem gall of D. globulm (Fitch); from the same place and 
collector, are 3 specimens (389 *•*) dated July 26,1883, with no host 
records available; 1 female (2610°*), probably this species, was 
reared on May 4,1882, from a cynipid oak gall received from H. K. 
Morrison, Fort Grant, Ariz., on March 23 of the same year; 1 female 
from “Fitch’s Collection,” and 2 of this sex on one point labeled 
“Westcott” are without question dubia; 4 females and 1 
(165 *® a ), reared June 28, 1883, from the gall of Belonoonema 
fossoria Weld [Disholcaspis wrens (Ashmead) ] on Q. virens received 
from H. G. Hubbard, Crescent City, Fla.; 2 males on one pin (165) 
reared on March 13,1875, from galls of B. fossoria Weld collected 
by Muhleman from Q. virens (?) on October 81,1874 ; 3 males from 
the same species of gall but on Q. stellata {obtimloba), the 
galls, collected by Patton at Selma, Ala., in October, 1880, and the 
insects issuing on December 16 of that year; 1 male (165 ") is from 
Heavue, Tex., another without locality or hosts (165 “) with label 
“ bn oak, Mar. 13, 1875,” and a third was from an “ undetermined 
oak gall ”; 2 females and 1 male from Texas (Belfrage coll.); 10 fe¬ 
males and 3 males reared by C. N. Ainslie from the galls of D. mamma 
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(Walsh) on mossy cup oak (Q. macrocarpa) ; I have 8 additional 
females from Mr. Ainslie taken by him by sweeping alfalfa at Salt 
Lake, Utah, and bearing Webster No. 5595, but they are smaller than 
typical dubia ; 3 males (66 xo1 ) issued from galls of D. globulm (Fitch), 
June 27, 1883, the galls received from A. T. Packard, Providence, 
B. I., on April 7 of the same year; 2 females (66 Ml ) dated March 
4, 1884, bear no other data; 1 female labeled “Melrose Highlands, 
Mass., July 7,” and the following Hopkins lots: 5 females and a male 
(Hopk. U. S. 13686 ®), reared April 5, 12, and 29, 1918, by L. H. 
Weld, from galls of Disholcasjm spongiosa Earsch on Q. minor at 
one or more of these localities: Thebes, Liberty County, Ga., and 
Palestine, Trinity, or Houston, Tex.; 1 female (Hopk. U. S. 10774a) 
reared May 14,1919, by S. A. Kohwer, from undetermined galls on 
Q. minor , at Ironton, Mo.; a pair (Hopk. U. S. 10776a), same 
collector and locality, reared June 11 (male) and 18 (female), 1919, 
from galls of D. fasdata Bassett (determined S. A. Bohwer) on Q. 
rubra; 1 female (Hopk. U. S. 10777a) reared by S. A. Bohwer, 
Poplar Bluff, Mo., June 4,1919, from gall on Q. minor; and 2 pairs 
(Hopk. U. S. 10777b), from undetermined galls on Q. minor , Poplar 
Bluff, Mo., the males issuing June 18 and July 2, and the females on 
May 14 and June 26,1919; 5 females and 4 males labeled Worcester, 
Mass., and Providence and Bumford, B. I., sent me by Doctor Kinsey 
from the Thompson collection, had been reared from the galls of 
D. mamma (Walsh) and D. globulm (Fitch); I have a fine series of 
20 females and 2 males reared by Doctor Kinsey from galls of D. 
mamma var. on Q. bicolor at Broadway, N. J., on September 4,1921. 
From the collection of the Canadian Department of Agriculture, 
Ottawa, I have 2 females from bullet galls on mossycup oak [2?. 
mamma (Walsh) on Q. macrocarpd\ collected by G. E. Sanders at 
Tampico, Ill., on May 15 and 20, and July 26,1909; also one female 
labeled “on office window, Mar. 3, 1906, J. F.”; and one of each sex 
reared from the gall of D. globulm (Fitch) at Guelph, Ontario, by 
T. D. J. 

M. DECATOMA DUBIA EUFOSA, new variety 
Plate 1, Figure 13 

Differs chiefly from the typical form of D. dubia Walsh in having 
the head and thorax almost or entirely reddish yellow. 

Female. —3 to 4.1 mm. long, colors chiefly rufous and black; head 
rufous, sometimes vertex and also occiput above more or less dark 
brown, antennae chestnut-brown; prothorax golden brown to light 
reddish yellow; mesothorax concolorous with head but sometimes 
front of prescutum, lower edge of axillae posterior margin of scutel, 
and margins of dorsal sclerites narrowly black; metanotum and 
propodeum rufous to almost black; legs entirely very pale yellowish 
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brown, bind tibiae at times dusky brown as in dubia,' submarginal 
band in color, size, and form as in dubia / abdomen dark brown to 
black, except that antero-ventral part is in small part light brown 
to brownish yellow. 

The dimensions of the head, the measurements of the antennal 
joints, the sculpturing and the vestiture of the parts, including the 
number of setae on the submarginal vein, agree with the typical 
d/ubia. 

Mate. —Differs from the female only in being slightly smaller on 
the average, and in the dimensions of the antennal joints, the latter 
agreeing with those of dubia. 

Type locality* —Charleston, S. C. 

Type* —Female, U.S.N.M. No, 42235. 

Described from the type, the allotype, and five female paratypes; 
type, allotype, and three paratypes in collection of the United States 
National Museum, and two paratypes in the writer’s collection. 

Remarks. —AH the type material was reared from the galls of 
Belonocnema fossoria Weld [Disholcaspis virens (Ashmead)] at 
Charleston, S. C,, by J. T. Eogers and Charles Pon. One specimen 
of the series bears a label “ Eohwer 2015 ” and “ Pon 287.” 

In addition I find the following of this variety: 6 females (No. 
165 0X2 ) from the galls of Belonocnema fossoria Weld [Disholcas- 
pis virens (Ashmead)] on Quercus stellate (obtusiloba) , collected by 
Patton at Selma, Ala., in October, 1880, and the chalcids issued 
December 16 of that year; another series (165 “*) of 4 females, 
June 28,1883, are from the same cynipid and oak hosts, from Cres¬ 
cent City, Fla. (H. G. Hubbard); 3 females (165 ***) are probably 
from the same hosts and region; 1 females (165 10 ) is labeled Heavue, 
Tex.; another from post oak (Q. stellate), June 10; 1 of same sex 
labeled “Mo., 715**, June 6,1883 ”; a male with data “ J. L. Zabris- 
kie, Nyack, N. Y., Feb. 6,1884 ”; 3 females and a male from eastern 
Florida, A s hm ead; 3 females and a male, some with undecipherable 
records in pencil, others with no data; one from Doctor Kinsey, 
reared from the gall of Disholoaspis mamma var. on Q. bicolor at 
Broadway, N. J.; a single female reared by myself from the stem 
gall of D. mamma (Walsh) on Q. macrocarpa at Urbana, HI., on 
June 18, 1924; 1 female from gall of D. globulus (Fitch) on Q. 
alba, April 24,1918, Falls Church, Va., reared by William Middle- 
t<m; L. H. Weld reared 1 female of this variety (Hopk. U. S. 13686 *) 
few the gall of Disholcaspis spongiosa Karseh on Q. minor at one 
of the following localities: Thebes, Liberty County, Ga., and Pales¬ 
tine, Trinity, and Houston, Tex. The rearing date is May 15,1918, 
whereas six typical females of D. d/ubia Walsh issued from the same 
galls on April 12,1918. 
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It is possible that this is a distinct species, but it has been reared 
from the same lots of galls from which some of the diibia material 
came, and there is some evidence that dubia proper and its variety 
rufosa intergrade in color. A larger series, especially additional 
material from the States intermediate between Illinois and Alabama, 
is needed to dete rmin e the extent of the color variation. There are 
no recognizable differences in size, sculpturing, vestiture, or dimen¬ 
sions of the head or dimensions of the antennal segments. 

15. DECATOMA DUBIA Tar. DOANEI FulUway 
Plate 2, Eigubb 14 

Deoatoma doanei Fuilaway, Jcrarn. New York Ent. Soc., vol. 20, pp. 279, 280, 
1812. 

Most like the typical D. dvbia Walsh in color, size, dimensions of 
the head and the antennal segments, and form of the submarginal 
band; it is darker and smaller on the average, and usually has fewer 
setae on the submarginal vein. 

Female.— Length 8.2 to 4 mm., colors yellow and black, mostly 
black; head black, circumocular space and an oblique band from it 
to antennae, malar area, and face below antennal fossae and at times 
above them halfway to vertex, yellowish to reddish brown; scape 
dark yellow, in part lightly infuscate, pedicel yellow like scape, but 
mostly brownish black above, flagellum dark chestnut-brown; pro¬ 
thorax always mostly black above, its sides and anterior face more 
or less yellowish brown, sometimes a black spot in the lateral depres¬ 
sion, on some specimens a faint line of this color from near middle 
in front obliquely to front end of parapsidal grooves; mesothorax, 
metathorax, and propodeum black, except mesopleura, tegulae, and 
narrow area at lower edges of scapulae and axillae, which are 
reddish brown; coxae black except sometimes the apex, or a stripe 
on posterior lateral face, outer disks of fore and middle femora, all 
of hind femora except ends, and front tibiae usually brownish 
yellow, middle tibiae lightly to moderately brown on outer face, 
and hind tibiae brown except at base and apex, tarsi light to whitish 
yellow; stigma dark brown, submarginal band medium brown, 
slightly more than twice as long as wide, width not quite uniform, 
but not much broader or more narrow than length of stigma, apex 
curving strongly toward base of wing, distal edge reaching almost 
or quite as far as stigmal vein, apex rounded; abdomen black, only 
antero-ventral portion more or less yellowish brown. 

Head moderately hairy, very nearly twice as broad as long, face 
almost flat or slightly convex, vertex weakly convex, occiput slightly 
concave, malar space smooth in groove only, rest finely coriaceous or 
sculptured like face, vertex in part around anterior ocellus only 
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finely punctate, occiput, face, and cheeks with rather coarser punc¬ 
tures thaw thorax, or subreticulate; antennae rather stout, scape as 
long as pedicel, FI, and half of F2, moderately dilated toward base, 
pedicel and FI about equal in length, latter one-fifth longer than each 
of F2 to F5, latter each about one-fifth longer than its maximum 
thickness, length of club equal to that of F8 to F5 combined; width 
of head and mesothorax nearly equal, pronotum about six-sevenths 
as wide as mesothorax, dorsal punctures of thorax coarsely 
umbilicate, bearing small white hairs; 13 to 16 setae on submarginal 
vein; abdomen mostly smooth and bare, segments beyond the second 
with a few hairs, more around ovipositor sheath, latter also coria¬ 
ceous, third and fourth more or less with fine wrinkles, especially on 
lower lateral surface. 

Male. —Like the female in color, vestiture, and sculpturing, but in 
general slightly smaller and slenderer, from 3.2 to 8.6 mm. long. 
The ratio of head dimensions is the same in both sexes. Antennae 
slenderer than in the female, scape gradually dilated toward base, 
Fl slightly longer than pedicel and one-sixth longer than F2, F3, or 
F4, latter about equally long or F2 slightly longer than F3 or F4, 
and each nearly two-thirds as thick as long, club not much thicker 
than funicle, scarcely dilated, and as long as F3 and F4 combined. 

Type locality. —Jaspar Ridge, Stanford University campus, Calif. 

Type. —^Described from one female from the gall of Diaholoaspis 
eldoradenm (Beutenmueller) on Quercus diwmom , Stanford Univer¬ 
sity collection reared by Mrs. Rose Patterson Blakeman. 

Remarks ,— The description of the male is based on one specimen 
kindly sent me by Dr. Isabel McCracken, curator of the insect col¬ 
lection at Stanford University, California. That collection con¬ 
tains a few other specimens. These lots of material bear record 
numbers L. S. Jr. U. Lot 508, Subs. 19,45, and 508, and were reared 
by Doctor McCracken and Mrs. Blakeman. 

Doctor Kinsey sent me the following reared from California galls: 
2 females from D. ccmescena (Bassett) on blue oak (Q. douglasi) at 
Merced Falls, and another from the same hosts at El Portal; 1 female 
from D. eldoradenm var. on California white oak (Q. lobata) at 
Diablo; 1 female from D. plwmbetta Kinsey at Upland, and another 
from the same gall on Q. drnnosa at Descanso; and 2 females and a 
male from D. corattvm (Bassett) on Q. douglad at Napa; the cynipid 
hosts of the Diablo lot were reared in November, 1923, and those of 
the remai nin g series issued in February and March of 1920. The 
collection of. the United States National Museum contains 3 females 
from the galls of 2). eldpradensis (Beutenmueller) on Q. lobata taken 
at Cottonwood, Calif., on January 22, presumably 1925 ; 3 males from 
the same locality and oak, and probably the same gall, on January 1, 
1925; a series of 4 of each sex from Placer Countv. Calif. C55°. which 



ajbp. 28 


OHAL.CH> EUES SOUTH OS' MEXICO—BALDd? 


45 


is probably of the same series of record numbers as 55k for which the 
accompanying data are at hand), from cynipid gall on Q. chry&o- 
lepis, the galls collected October 8, 1885, and the chalcids issuing 
December 19,1885; 1 female (8798* 1 ) from D. chrysolepidie Beuten- 
mueller on Q. chrysolepis collected at Colfax, Placer County, by Al¬ 
bert Koebele, the galls having been received at Washington, D. C., on 
October 17, 1885, and the insects issued December 28 of that year; 
1 female labeled Mountain View, Calif., Ehrhorn lot 2; 2 females 
(55 a ) are from Sonoma County, Calif.; 1 male (59°) was collected in 
Placer County, Calif., in February, 1886; and 1 female (3837*) was 
reared in January 19, 1886, from a cynipid gall on Q. douglasi , 
Marin County, Calif. A typical female of variety doanei is in the 
collection of the Illinois State Natural History Survey, collected in 
Colorado and bearing number 1256. 

Three females sent me by C. N. Ainslie and collected by him by 
sweeping alfalfa at Salt Lake, Utah, and bearing Webster No. 5595, 
seem to be this species. It is probable that they were taken in the 
vicinity of cynipid-infested oaks. 

The general similarity of variety doami Fullaway to dubia Walsh 
in size, color pattern, sculpture, and vestiture, and their common 
occurrence in the galls of different species of the genus Diaholoaspis , 
compel me to conclude that doanei is not a distinct species but only 
a geographic variety. Even as such, it is separable from the typical 
form dubia only by inconstant characters of average size, and the 
number of setae on the submarginal vein. The series of California 
material at hand is so small that no conclusions concerning the limits 
of these characters can be formed at present. The variety ntfoaa 
Balduf, known in greatest numbers to date from the Southern States, 
is much more distinct from the typical dubia than is the variety 
doanei Fullaway. 

16. DECATOMA LOBATAE, new special 

Plate 2, ITgtjbe 15 

Closest to brevilobae, new species from Texas, in being the same 
size, in having the same number of setae on the submarginal vein, 
and in the similar form of the submarginal band. D. lobatae, how¬ 
ever, is in general lighter in color and differs especially in the 
longer and more narrow head and the more strongly convex front. 
The funicular joints are also shorter, being as broad as long, or 
slightly broader than long. 

Female. —Length 2.3 to 2.6 mm., colors yellow, yellowish brown, 
reddish brown, and brownish black or black; head mostly light 
brownish yellow, only the neck below, ocellar area, and occiput 
around the foramen black; upper part of face black, and the black 
of vertex and occiput faintly confluent on one specimen; but well 
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separated and demarcated on the rest; scape a shade lighter yellow 
than face, pedicel mostly same, but brown above in part, except the 
apex, flagellum medium brown; pronotum golden yellow tinged with 
brown, mesal fifth more or less dark on account of black showing 
through from anterior overlapped portion of mesonotum; prescutum 
usually mostly dark brown, parapsidal grooves and more or less of 
their border areas narrowly reddish brown, broadly yellowish brown 
on one specimen, scutel with at least a broad mesal black or dark 
brown band broadening behind, more often this sclerite dark, 
except margins narrowly, scapulae and axillae also mostly light 
yellowish brown, or suffused with light to medium brown, meso- 
pleura entirely yellowish brown, anterior ventral face of mesothorax 
darker; propodeum black except lighter apex, legs yellowish and 
dark brown, coxae yellow, hind pair with black stripe on outer and 
inner faces, trochanters yellow, femora mostly so, but superior faces 
of front and middle members and also inner and apical portions of 
outer face of hind femur brown black, fore tibiae brown black 
outwardly, middle and hind tibiae entirely of this color except bases 
and apices narrowly; submarginal band dark brown, almost twice as 
long as greatest width, reaching two-thirds across wing, its margins 
ragged, the apical margin constricted necklike just beyond stigma 
and moderately rounded, the proximal margin slightly concave, apex 
less intense, fading; no secondary band present; petiole black, 
abdomen brown black to brown above, sides from brown to brownish 
yellow, venter light brown-yellow. 

Head one-sixth wider than pronotum, and two-thirds or slightly 
more than three-fifths as long as broad, margins of eyes not promi¬ 
nently set off from surrounding parts, face rather strongly convex 
as seen from above, occiput feebly convex, vertex broadly rounded 
longitudinally and transversely, genae and malar space polished 
and moderately strigose longitudinally, face reticulate punctate, 
vertex mostly with faint reticulations, these and intervals finely 
punctate, occiput and temples likewise, face moderately hairy, other 
parts bare; antennae fairly stout, pedicel about a fourth longer than 
FI, latter barely longer than F2, F3 to F5 equal in length and each 
as broad as long or slightly broader and a bit shorter than F2, 
funicle feebly thicker at apex than at base, antennal vestiture 
moderate in length and density, inconspicuous as usual; pronotum 
and mesonotum coarsely umbilicately punctate, mesopleura acicu- 
late or ribbed, ribs of anterior half branching freely and rather 
densely and finely punctate; carina crossing propodeal groove in 
front* bending posteriorly quite sharply forming a broad V, the 
angle small but rounded, groove also crossed by about six straight 
and almost parallel rugae at rather regular intervals, rest of pro- 
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podeal surface more or less uniformly reticulate behind the branches 
of the anterior carina; submarginal band with about 12 setae in a 
row; abdominal segments one to three smooth, but not highly pol¬ 
ished, at least sides of fourth finely roughened, granulose, moder¬ 
ately hairy, and punctate at the ovipositor sheath. 

Male. —Unknown. 

Type locality .—Paso Robles, Calif. 

Type.—Female, U.S.N.M. No. 42237. 

Doctor Kinsey sent me all the type material. It consists of two 
females, one of which I have designated the type, reared from the 
galls of Neuroterus guercicola pacificus, form variam Kinsey, on 
Quercus lobaia, at Paso Robles, Calif., and six other more or less 
fragmentary females reared from the galls of Andrians unltsae 
Fullaway on the same oak in the same locality as the first two speci¬ 
mens. The gall makers of these lots issued March 7, 1920. Three 
paratypes are in the United States National Museum with the type. 
The other paratypes are in my own collection. 

17. DECATOMA GLOBTJXI, neir ipedes 

Plate 2, Figure 16 

'S imil ar to 2?. novascotiae, new species, in size and in having a 
narrow, curved submarginal band. The body of globudi is less ro¬ 
bust, particularly the head is less blocky, and the color in general 
is more black than in this species. 

Female .—Length 2.1 to 3 mm., color more black than yellowish 
brown; head mostly black, usually with more or less yellow-brown 
in circumoral area, this color sometimes extending to antennal fos¬ 
sae and including malar space, and branching along lateral margins 
of antennal scrobe to frons and also around eyes, forming a narrow 
circumocular band, a rather faint oblique band arising from latter 
on vertex reaching toward upper limit of scrobe, and dilating more 
or less on temples, or including genae entirely, the scrobe black; 
scape yellow with variable longitudinal black bands laterad, pedicel 
mostly brown, apex above and apical half below yellow, ring joint 
yellow, flagellar joint yellowish brown, infuscate above; pronotum 
usually mostly black, at least a yellow triangle on anterior lateral 
half, sometimes the whole side of the pronotum yellow, and on 
some specimens the anterior lateral area of the dorsum, and at times 
also the neck in part, yellow; prescutum, scutellum, most of scapu¬ 
lae and axillae above, metapleura, and propodeum, black; scap ulae 
and axillae otherwise, and mesopleura, rufous-yellow, latter some¬ 
times partly lightly infuscate; coxae black except apices, or mixed 
yellow and brown, trochanters yellowish, femora same but superior 
faces of front and middle femora, and inner and outer faces of hind 
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femur, brownish black, or all legs with femora mostly blade in the 
extreme instance, tibiae mostly brown-black on the same specimen 
but usually front tibiae immaculate yellow, middle tibiae yellow 
on inner face only, hind tibiae entirely dark brown, except bases 
and apices; submarginal band dark brown (newly emerged speci¬ 
mens), curved, narrow, twice as wide as long, about as broad as 
length of stigma, or rarely slightly broader, reaching two-thirds 
of way to hind edge of wing, proximal and apical margins parallel 
or subparallel, or distinctly concave and convex, respectively, no 
secondary band; abdomen with ventro-anterior fourth light brown, 
sometimes entire region black. 

Head fairly robust, four-sevenths as long as wide, front seen from 
above less than moderately rounded transversely, occiput feebly 
concave, vertex mostly only finely punctate between ocelli and laterad 
to eyes, also sparsely marked with shallow umbilicate pits, narrow 
oircumocular and malar spaces smooth or minutely wrinkled, genae, 
and frons to oral region rather coarsely reticulate, pitted, and mod¬ 
erately hairy; antennae fairly stout, scape as long as pedicel, Fl, and 
half of F2 combined, pedicel slightly longer than Fl, this one-fourth 
longer than each of F2 to F5, these equal in length and usually as 
broad as long, sometimes about one-seventh longer than thick, club 
compact, as long as F5, F4, and a fourth of F3 combined; head about 
one-seventh wider than pronotum, latter almost as broad as mesotho- 
rax, pronotum and mesonotum umbilicately punctate, moderately 
hairy, hairs silvery, sides of pronotum longitudinally striate, meso- 
pleura aciculate and minutely punctured, the anterior half more con¬ 
spicuously so and convex, the posterior half less so and concave; 12 to 
15 but more often 12 or 13, setae on submarginal vein; propodeal 
groove limited in front by a prominent carina iri the form of a broad 
V with rather sharply rounded apex, anterior third of groove deeper, 
the rest broader and more shallow, and with five rugae crossing 
somewhat parallel at irregular intervals, rest of propodeal surface 
variously and rather coarsely reticulate; first three abdominal seg¬ 
ments smooth and shiny, fourth revealing front edge coriaceous when 
fully extended, lower portions of sides likewise coriaceous, rest of 
surface slightly less shiny than preceding segments, posterior surface 
adjoining ovipositor sheath punctate and moderately hairy. 

Male .—Length 2.1 to 2.8 mm., dimensions, vestiture, sculpturing, 
and color as described above; antennae less stout than in female, Fl 
barely longer than pedicel and a fifth longer than F2, F3, and F4, 
latter three almost equal in length and each five-eighths as thick as 
long, dub as long as F4, F3, and a fifth of F2 combined. 

Typelo&Miy. —Catlin, El, 

Female, U. S. N. M. No. 42240. 
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The type is selected from a series of nine females and four males 
reared by the writer in the laboratory during the period of March 15 
to April 15, 1929, from the galls of Disholcaspis globulm var. 
undetermined, collected from the stems of, and from the ground 
beneath, one specimen of Quercus miohatuasn at Gatlin, Ill., on Feb¬ 
ruary 24, 1929. The galls and oak were determined by Doctor 
Kinsey. The paratypes are in the collections of the United States 
National Museum and the writer, and the allotype is deposited with 
the type. 

Remarks. —The United States National Museum collection contains 
two specimens bearing record number 66 which issued on June 28, 
1883, from the galls of D. globulm (Fitch). The galls were collected 
by A. T. Packard at Providence, E. L, and were received at Wash¬ 
ington, D. C., on April 7,1863. I have one male from Doctor Kinsey 
reared by A. F. Leach, Diablo, Calif., in 1923, from the galls of 
D. eldoradensis var. on Quercus lobata; and from the same oak, at 
Cottonwood, Calif., two females and a male from undetermined galls; 
also a female and two males that I reared from the galls of D. glob¬ 
ulm (Fitch) on Q. alba between May 1 and 15,1923, at Urbana, III. 
Three females and a male were obtained from the galls of Biorhiza 
forticomis (Walsh) by L. H. Weld (No. 36) at Evanston, HI. Two 
males (Hopk. U. S. 13685 e ) were reared by William Middleton at 
Falls Church, Va., April 5 and 12,1918, from the galls of Z>. globulm 
on Q. alba. The same lot of galls contained D. varians Walsh, 
D. dubia Walsh, and D. dubia var. rufosa Balduf. 

The following are additional Hopkins lots: A female and 8 males 
(Hopk. U. S. 15637 d ), reared October 2,1922, by L. H. Weld, Tijeras, 
N. Mex., from galls of Disholcaspis sp. undescribed, on Q. pwngens; 
2 females (Hopk. U. S. 15637 h ), same locality, and oak, by Weld, 
from gall of Andricus tecturnarvm Kinsey; a male (Hopk. U. S. 
15637 1 ), reared June 1, 1922, Las Vegas, N. Mex., from galls of 
OaUirhgtis ruginosus (Bassett) collected on various oaks; a female 
and 3 males (Hopk. U. S. 13686 e ), reared by L. H. Weld, April 5, 
1918, from galls of Disholcaspis spongiosa Karsch, on Q. stellata at one 
or more of the following localities: Thebes, Liberty County, Ga., or 
Palestine, Trinity, or Houston, Tex.; 1 female (Hopk. U. S. 10777 •), 
reared by S. A. Eohwer, May 14,1919, Poplar Bluff, Ariz., from galls 
on Q. stellata; and a pair (Hopk. U. S. 10777 b ), same collector, 
locality, and oak, May 14 and 21, 1919, with no cynipid record. 
There is also a lot of 2 females and 9 males (Hopk. U. S. 1365“), 
reared by F. E. Herbert, February 26, and April 5 and 24,1918, at 
Los Gatos, Calif., from galls of Disholcaspis sp. on Q. chrysolepis. 

I sometimes have difficulty in distinguishing between this species 
and ditbia Walsh. D. globidi Balduf may represent the smaller, 
67088—32—4 
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darker extreme of chtbia. The latter varies somewhat in length, 
and even in the relative width and length of the head, the more, 
robust heads merging with the typical globidi head in dimensions. 
In most instances, however, the head proportions, body length, and 
number of setae on the submarginal vein readily distinguish them 
and seem to justify their separation as two species. On the other 
hand, small specimens of globvM grade into the larger D. nigriceps 
Walsh in form of the head, size of body, and coloration. The 
subglobose head and small size of the more eitreme mgrioeps require 
that they be treated as distinct from globvtt. Here there seems to 
occur a series of species merging into one another, without well- 
defined specific limiting characters by which the border line indi¬ 
viduals may be distinguished. All of them have at least certain 
species of Disholcaspis as common hosts. 

IS. DECATOMA NOVASCOTIAE, new apedee 

Plate 2, Figure 17 . 

Similar to dubia Walsh in being mostly black, and in having a 
narrow, curved wing band, but is easily distinguished by its smaller 
size, the lower numerical range of setae on the submarginal vein, 
and in the distinctly narrower and longer, more bloeky head. The 
head of this species differs from that of most others of similar 
dimensions in being almost equally long throughout its width. 

Female .—Length 2.6 to 3 mm., mostly black with some yellow, 
brownish yellow, and brown; head color quite variable, from mostly 
black to mostly rich yellow, in one extreme only area around mouth- 
parts and circumocular band, latter expanding caudad on temples, 
yellow; in other extreme black on vertex continuing broadly over 
occiput to neck, this briefly interrupted on occiput, and circum¬ 
ocular band of yellow always present with varying width on vertex; 
face may be black to antennal fossae, and ocular band of yellow on 
temples very variable in width, reaching occiput in a slender neck¬ 
like band, or broadly, or expanding slightly and not reaching occi¬ 
put; antennal scrobe yellow, scape mostly yellow, outwardly brown, 
pedicel light brown, yellow at apex, flagellum almost uniformly 
reddish brown or light brown; pronotum black above, occasionally 
aii oblique longitudinal fine stripe of yellow in middle of each half, 
sides yellow full length but more broadly in front and extending 
mesad along upper anterior edge, but not reaching middle; meso- 
notum black, only scapulae sometimes feebly in front and behind, 
arid axillae on side in front, somewhat yellow, mesopleura yellowish 
brown except upper portion of caudal half, which is black, meta¬ 
thorax and propodeum black; coxae lemon yellow to dull yellow, 
except front coxa, which is faintly fuscous outwardly, and outer 
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half and basal parts of front and inner surfaces, which are black, 
trochanters yellow, fore femora mostly fuscous outwardly, mid 
femora including upper and lower faces same, hind femora also 
fuscous with only outer face mostly yellowish, tibiae mostly brown, 
front pair only outwardly, middle pair entirely except inwardly, 
and hind pair completely, only bases and apices narrowly not so, 
tarsi stramineous-yellow, apex a bit darker; submarginal band 
brown, about twice as long as broad, reaching two-thirds across 
wing, broadest at middle, barely narrower here than length of 
stigma, tapering and fading irregularly toward its apex, proximal 
margin broadly rounded but not quite regular, distal margin ex¬ 
panding broadly at middle but not extending quite so far as end of 
stigmal vein, secondary band very faint; petiole black, abdomen 
black or dark brown, except anterior-ventral aspect, which is in 
small part yellowish brown. 

Body fairly robust; head three-fifths as long as broad almost its 
entire width, face not prominently convex, temples convex, occiput 
moderately concave from above; vertex and occiput moderately to 
sparsely umbilicate punctate, punctures small and shallow, intervals 
between umbilicate punctures finely and densely punctate, genae more 
coarsely and sparingly pitted, posterior orbits and malar spaces in 
part finely wrinkled, latter largely smooth, polished; face reticulate 
punctate; head rather sparsely hairy, antennae more densely so, 
scape slightly longer than pedicel and FI combined, pedicel about 
a fifth longer than Fl, latter one-fourth longer than F2, each of 
following funicular joints barely shorter and thicker than the pre¬ 
ceding, F2 a fourth longer than broad, and F5 almost as broad as 
long, club compact and tapering to blunt tip, and as long as F5, F4, 
and half of F3 combined; head one-sixth broader than pronotum 
and slightly broader than mesothorax; nota of thorax quite coarsely 
umbilicately punctate, sides of pronotum longitudinally strigose, 
mesopleura moderately concave, aciculate and finely punctate on 
anterior sclerite, posterior half feebly convex, finely and more 
densely aciculate, the fine punctures not readily visible; propodeal 
groove crossed by a V-shaped carina, its apex broadly rounded, 
groove mostly polished but feebly rugose on more than posterior 
half, remainder of the segment rather coarsely reticulate; submar¬ 
ginal vein with 13 to 15, more often the latter, setae, hairs on apical 
margin of front wing slightly longer than normal; first three abdom¬ 
inal segments highly polished, fourth semiopaque, very finely granu- 
lose, posterior face of abdomen moderately punctate and hairy, hairs 
coarse. 

Male .—Length 2.6 to 3 mm., colors, vestiture, and dimensions as 
described for female; scape of antennae slightly stouter than in the 
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female, its length equal to length of pedicel, FI, and base of F2 
combined, pedicel and FI equal in length, latter one-sixth longer than 
F2, F2 to F4 uniform in length and diameter, each one-fourth 
longer than its maximum diameter, club compact, three times as long 
as its greatest thickness, as long as F4, F3, and a fourth of F2 
combined. 

Type locality. —Lequille, Nova Scotia, Canada. 

Type. —Female, Canadian National Museum No. 8102. 

Parades.—Female and male, U.S.N.M. No. 42238. 

The type, the allotype, and 1 female and 2 male paratypes were, 
reared by Prof. G. E. Saunders from the galls of Neuroterm 
batatm (Fitch) on April 2, 1911, from the type locality; 1 female 
and 3 male paratypes from the same host by H. S. Payne, Bear 
Biver, April 3, 1911; and 1 of each sex issued April 12, 1911, at 
Bound Hill, G. E. Saunders collector, without host data, but prob¬ 
ably belonging to the same lot as the above. The type and allotype 
are in the Canadian collection, and the paratypes are divided 
among the collections of that institution, the United States National 
Museum, and the writer. 

Bemarks. —Later I find in the National Museum 17 females and 

11 males that are probably this species. The range in length and 
color is greater in this lot than in the smaller type series. The 
average color pattern agrees quite closely with that of the types, 
and the size varies from 2.6 to 4.3 mm., or an average of 3.6 mm 
The number of setae on the submarginal vein is from 13 on the 
smaller and more yellow individuals to 17 on the larger and darker 
specimens. The best evidence, however, that they are novascotiae 
is the form of the head. A series of measurements shows it to be 
three-fifths as long as broad, and about equally long over its entire 
width, quite blocky in form, which is a rather distinct feature in 
this species. The submarginal band is broad on the basal half and 
tapers usually to a sharp tip, and at the same time bends toward 
the base of the wing as in some other species. The present series 
(Quaintance No. 1730) was reared by B. A. Cushman between May 

12 and June 1,1911, at Vienna, Va., from the galls of Oallirhyttie 
comiffera (Osten Sacken). Kinsey 8 states that these occur on black 
oaks in the Eastern United States. 

18. DECATOMA FLAVEPE8. new ipeeiu 

Resembles D. ftacn^wnevoertiris Girault in size, dimensions, and 
form of the head, numerical range of hairs on the submarginal vein, 
unsculptured abdomen, in having'the sides of the body yellow, and 

•Indiana TJnlv. Studies No. 88, rol. 8, p. 10S, 1882. 



AST. 28 o HALOID FUSS MJOBTH OF MEXICO—BALDTTF 53 

the dorsal surfaces moderately black; ftxovpea has legs entirely yel¬ 
low, the submarginal band always at least twice as long as wide and 
with an angular emargination on the proximal margin and a heel¬ 
like prominence on the distal edge, and the surface vestiture of the 
wings is normally not reduced and inconspicuous as in fiammmmi- 
ventrie. 

Female .—Length 3.4 to 4 mm., rather robust, colors black, yellow, 
and yellowish brown; head mostly dull golden yellow, vertex and 
back of head to neck and temples black except narrow ocular ring 
and at times a sharp lateral yellow emargination on vertex; scape 
whitish yellow, pedicel brown-black above, its apex and the flagellum 
chestnut-brown, sometimes lightly infuscate above, palpi very light 
yellow; pronotum yellow, slightly darker than head, a circular me¬ 
dian area of black reaching hind margin, about four-fifths to front 
margin, and sometimes joining black of neck by a band of varying 
widths, not infrequently a black 1 patch on each side of the dorsal 
surface; mesonotum mostly black, the parapsidal grooves, scapulae 
except in posterior middle, scuto-axillar grooves, and sides of scutel 
and axillae, brownish yellow, mesopleura, metapleura, and sides and 
posterior-lateral face of propodeum yellow like face and cheeks, pro- 
podeum otherwise and sterna of thorax in part, black; stigma dark 
brown, submarginal band medium brown, its width almost uniform, 
and always distinctly less than length of stigma, length only slightly 
variable and easily more than twice as long as wide, basal two-fifths 
extending sharply disto-caudad, band then bending somewhat 
abruptly caudo-proximad, and feebly narrowed at bend, outer mar¬ 
gin produced heellike just beyond stigmal vein, and roundly emargi- 
nate on proximal margin; legs yellow, slightly lighter than sides of 
pronotum, hind femora and tibiae sometimes lightly infuscate, tarsi 
stramineous-yellow; abdomen shiny light yellowish brown, peduncle 
mostly black, dorsum of first abdominal segment with a narrow me¬ 
dian longitudinal black band, broadening on hind portion, continu¬ 
ing over segments 2 and 3, broadening greatly on disk of each. 

Head uniformly very nearly twice as wide as long, length 0.52 of 
width, outline of head from above transversely subrectangulate- 
ovate, face broadly rounded and protruding only slightly beyond 
eyes, eyes and front definitely demarcated at their junctures, back of 
head feebly concave, vertex moderately convex, malar space partly 
and cheeks mostly aciculate, vertex finely and densely punctate 
with interspersed small umbilicate punctures, latter numerous on 
back of head, face more sparsely punctate and moderately hairy; 
pedicel almost one-third as long as scape, subconical, slightly longer 
than FI, latter one-fifth longer than F2, F2 to F5 almost uniformly 
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long and thick, each one-fourth longer than broad, these dimensions 
slightly various on different specimens, club only a little longer than 
F4 and F5 combined; nota of prothorax and mesothorax umbilicately 
punctured, but more densely and not so coarsely as in many species 
of the genus, both the front and hind halves of lateral surfaces of 
mesopleura aciculate, posterior half more plainly so but with fewer 
minut e punctures; propodeum variously and coarsely rugose- 
reticulate, groove deep with its basin rounded and limited in front 
by a V-shaped carina, its apex obtuse and feebly rounded, groove 
crossed by several low rugae; submarginal vein with a row of 15 to 
19 setae, rarely 19, usually 15 to 17; abdomen smooth, polished, 
unsculptured laterad, rarely feebly granulose on parts of posterior 
half, hairy and punctate around sheath of ovipositor. 

Male .—Length 3.5 mm., somewhat less robust and darker than 
female; color of head and antennae as in female; lateral areas of 
pronotum each with an elongate 'black patch, metapleura, sides of 
propodeum mostly, and hind coxae with middle of outer faces and 
peduncle entirely, black; wing band reduced in length, only two- 
fifths as long as in female, dorsal half of abdomen solidly brown 
black; dimensions of head, its sculpture as well as that of meso¬ 
pleura and propodeum, and vestiture of wings, as described for 
female; Fl twice as long as broad, and a sixth longer and slightly 
broader than pedicel, and a sixth longer than each of F2 to F4, 
each of latter three-fifths as broad as long, their length uniform, 
club as long as F3 and F4 combined. 

Type locality. —Oracle, Ariz. 

Type. —Female, U.S.N.M. No. 42239. 

The type, the allotype, and 14 female paratypes are in the col¬ 
lection of the United States National Museum, and I have 5 female 
paratypes in my own collection. This species is described and 
known from this series of 20 females and 1 male (Hopk. U. S. 
15689 a ) reared by L. H. Weld on September 28, 1922, at Oracle, 
Ariz., from the galls of Plagiotrochus (. Andricus) coxii (Bassett) 
(determined Weld), on Quercus emoryi. 

Remarks .—Its size, form of the head, color of the body and legs, 
and shape of the submarginal band combine to make this one of 
the most distinct species in the genus. It is probable that some 
variation from the color of the lot at hand will be found in series 
discovered in the future. Though it approaches fwrmwrmewentris 
Girault most nearly in color and size, it is far removed from that 
species in habit. It approximates dubia Walsh in size, in the form 
of the head, and the dimensions of the wing band, and agrees 
with it in vestiture of the submarginal vein, but the color differen¬ 
tiates it sharply from that species. 
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20. DECATOMA FLAMMINNEIVENTEIS Glrault 

Plate 2, Figure 18; Plate 3, Figures 27-29; Plate 4, Figures 37, 41 

Deoatoma flamminneiventris Girault, Proc. U. S. Nat. Mas., vol. 68, p. 208, 

1920. 

This is one of the outstanding species of the genus, differing from 
all other mostly yellow species in having in most specimens a sub¬ 
quadrate submarginal band, the wings clothed with very minute 
spines on the surfaces and margins, and in the absence of the pat¬ 
tern of large hairs usually found on the basal third of the front 
wings; definitely larger than any other mostly yellow species, 
except cHsholcaspidis Balduf. 

Female. —Length 3.7 mm., fairly robust, colors chiefly black and 
yellow; head and antennae honey yellow, mandibles brown, ocellar 
region and occiput narrowly, black, apex of scape and base of pedicel 
light brown, eyes brown; prothorax colored like the head, with a 
broad dorsal longitudinal band of black widening behind and merg¬ 
ing reddish brown into the surrounding yellow; rest of thorax and 
propodeum more brownish yellow, dorsal band of pronotum con¬ 
tinuing to end of propodeal' groove, spreading laterad on front por¬ 
tion of propodeum, scutellar black area oval covering all but lower 
sides, and prescutal band only half as broad with edges almost 
straight, scapulae and axillae without black, sterna of thorax black 
between coxae; legs honey yellow, tibiae and tarsi slightly darker, 
except hind tibiae yellow-brown; submarginal band of wing deep 
brown at base, fading toward apex, subquadrate (one-half 
longer than broad on the specimens from New Mexico and as broad 
as long on the Colorado specimens), proximal edge concave, apical 
margin convex and reaching beyond apex of stigma but not to end 
of stigmal vein, extending less than a third across the wing, second¬ 
ary band wanting; abdomen light brown, ochreous. 

Head slightly more than a half longer than wide, face moderately 
convex, vertex but feebly so, malar groove definite, reaching to base 
of mandibles, cheeks entirely smooth, polished and bare, rest of head 
uniformly rather coarsely umbilicate punctate, but ocellar area also 
finely punctured and moderately hairy, antennae slightly more hairy; 
scape (not including bulb) a little longer than pedicel plus FI, 
pedicel slightly longer than FI, latter a third longer than F2, F2 to F4 
subequal in length, one-fifth longer than thick, and almost equal in 
diameter; prothorax only slightly narrower than head and meso- 
thorax, nota moderately hairy and umbilicately punctate, mesoplbura 
rather coarsely aciculate and finely punctate, a row of 15 to 17 
setae on submarginal vein, surface of apical two-thirds finely and 
irregularly undate and rather sparingly vested with minute taper¬ 
ing hairs that are easily overlooked, margin also bearing such hairs. 
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cubital and subdiscoidal ridges present, but hairs inconspicuous, 
basal third of wing lacking pattern of long hairs usually present in 
this group; abdomen mostly bare, sparsely to moderately hairy from 
middle to apex, surface unsculptured and shiny. 

Male .—Length 4 mm., form more slender than female, colored like 
female, except ocellar area and nota of thorax are more largely black, 
pronotal band narrower than that of prescutum, both scapulae and 
axillae tipped above with black, and middle of outer faces of hind 
coxae black; pedicel and abdomen above darkened. 

Vestiture and sculpture including malar space and cheeks not 
different from female, scape as long as pedicel, FI and half of F2 
combined, FI one-third longer than each of F2 to F4 and not much 
shorter than pedicel, F2 to F4 about equal in length and each 
one-fifth longer than wide, mesopleura coarsely aciculate and punc¬ 
tate as in female; submarginal vein with about 17 setae, surface ves¬ 
titure of wing perhaps slightly coarser than in female. 

Type locality. —Fort Collins, Colo. 

Type. —Female, TJ.S.N.M. No. 20867. 

Redescribed from all the material cited herewith. 

Remarks. —The type and one female and two male paratypes were 
obtained by C. F. Baker as parasites of the yucca moth, Prodoxus 
gvmquepunctellm Chambers ( dedpiens Riley) on September 19, 
1898. A few additional specimens of both sexes from the same 
place, date, and host, and labeled “ Colo., 1231,” and a female reared 
by Chas. F. Hicks in Boulder County, Colo., April 30,1926, from the 
above species of yucca moth, are in the National Museum collection. 
The species is also represented by material bearing No. 3059°, 
19/5/84 and 12/5/84, reared on these dates from Prodooms y-iwoersm 
Riley on pod of yucca from New Mexico brought to the Bureau of 
Entomology of the United States Department of Agriculture on May 
11, 1883, by Prof. D. C. Chapman, of Washington, D. C. Two fe¬ 
males labeled “Colo., 1777” belong to the Illinois State Natural 
History Survey collection, Urbana, Ill. 

U. DECATOMA BEEVILOBAE, new species 

Plate 2, Figure 21 

Similar to vanriam Walsh in the number of setae on the submar¬ 
ginal vein, and in colors, but readily distinguished by its much nar¬ 
rower and curved wing band, the shorter and broader form of the 
head, and the smaller size of the body. 

Femde .—Length 2.3 to 2.8 mm., mostly 2.4 mm., mostly black and 
yellow to reddish brown; head yellowish to reddish brown, some¬ 
times two spots on forehead, vertex from antennal scrobe, and occiput 
black; antennae light brown, scape and pedicel dull yellow, latter 
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feebly brown above; pronotum light yellowish brown, with a sub- 
quadrangular black area on median third, sometimes.neck feebly 
black at the middle; prescutum, scutel, and propodeum black except 
sides, which are narrowly or feebly reddish brown; mesopleura yel¬ 
lowish or reddish brown, scapulae and axillae same, with only their 
upper surfaces narrowly black; legs mostly yellowish, the outer sur¬ 
faces of femora and tibiae of the middle legs lightly infuscated, those 
of hind legs darker; submarginal band dark brown, on the average 
twice as long as wide, measuring from inner edge of stigma, proximal 
margin rather sharply emarginate before the middle, distal margin 
produced, proximal and distal margins subparallel, apical portion of 
band curving distinctly toward base of wing, apex subtruncate; no 
secondary band; abdomen deep brown black, except venter narrowly 
and lower anterior fourth of sides, which are yellowish brown fading 
into the dark brown above. 

Head slightly variable in form, from twice as wide as long in most 
specimens to almost three-fifths as long as broad, front feebly to 
moderately convex from above, occiput slightly concave; head feebly 
reticulate, narrow space along upper part of malar groove smooth, 
the rest of the groove, the genae, and the vertex sculptured like face, 
except a small space laterad of each posterior ocellus, which is finely 
punctate, the usual small umbilicate punctures wanting; antennae 
moderately stout, scape slightly more than four times as long as 
thick (not including radicle), and as long as pedicel, FI, and half of 
F2 combined, pedicel and F'l equal in length, F2 to F5 uniform in 
length and each four-fifths as thick as long, diameter of club and 
funicle alike, club compact and as long as F5, F4, and half of F3 
combined; pronotum five-sixths the width of the head and the meso- 
notum, mesopleura aciculate and finely punctate; anterior of pro- 
podeal groove crossed by V-shaped carina, the apex of the angle 
rounded, groove also crossed at irregular intervals by a series of 
parallel rugae, sides of propodeum coarsely reticulate; submarginal 
vein with a row of 11 to 14 setae; all of abdomen smooth, polished; 
few hairs on segment 4, region of ovipositor sheath moderately 
hairy. 

Male .—Length 2.2 mm., blacker than female; entire occiput, hind 
margins of genae, face almost down to antennal fossae, vertex en¬ 
tirely black; antennae slightly darker than on female; all of prono¬ 
tum above, except lateral edges, mesothorax, metathorax, and propo¬ 
deum, black, mesopleura reddish brown to partly black, front femora 
infuscate outwardly, femora and tibiae of middle and hind legs 
brown except bases and apices, hind coxae with faint longitudinal 
black stripes; submarginal band dark, almost twice as long as wide; 
head two-thirds as long as broad, face rounded, vertex mostly only 
finely punctate; antennae more slender than in female, pedicel and 
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FI equal in length, F2 to F4 one-half longer than thick, club com¬ 
pact and almost as long as F4, F3, and F2 together; submarginal 
vein with 11 setae; abdomen entirely polished above, venter in part 
coriaceous. 

Type locality. —Austin, Tex. 

Type. —Female, U.S.N.M. No. 42242. 

Remarks .—The type and one male and seven female paratypes 
were reared by Dr. J. T. Patterson from the galls of Andriem 
mmtfeldiae Ashmead on Quercus brevilola at the type locality. 
The material was sent me by Doctor Kinsey. L. H. Weld reared 
a female from the gall of OalUrhytis fiavipes (Gillette) on Q. macro- 
carpa at Moline, Ill. 

The single male at hand exhibits an unusual degree of color 
variance from that of the female. The sculpture of the vertex and 
the dimensions of the head also depart strikingly from the condi¬ 
tion in the other sex. It may be that further rearings will show 
these differences of the male to be abnormal. 

22. DECATOMA OCCIDENTALS, new species 
Plate 2, Figures 19, 20 

Similar to mgriceps Walsh in color, but distinctly larger, head 
usually shorter and wider, submarginal band usually longer and 
less variable in length, often almost twice as long as wide; abdomi¬ 
nal segments more extensively coriaceous than in nigriceps. 

Female. —Length, 2.5 to 3.5 mm., almost entirely black; head 
black, mandibles brown, sometimes a faint ocular band either in 
front of or behind eye, or both, and rarely a fine line on lateral edges 
of antennal scrobe, brownish yellow; scape yellow, pedicel brown, 
but yellow at apex and somewhat more extensively so beneath, ring 
joint yellow, flagellum uniformly chestnut-brown; pronotum black, 
except a yellowish brown patch on anterior lateral comers, which 
extends more or less mesad on anterior surface and caudad on lat¬ 
eral surface but not beyond middle; rest of thorax and propodeum 
wholly black; rest of legs brownish black, except trochanters, which 
are partly yellowish brown, apical half of front femora, most of 
front tibiae, especially their bases and apices broadly, and these parts 
of the other femora and tibiae, yellowish brown, tarsi stramineous- 
yellow ; stigma dark brown, submarginal band medium brown, length 
varying from one-half longer than wide to twice as long as wide, 
but somewhat shorter than wide to one-half longer than wide on 
the specimens from Arizona and New Mexico, and entirely lacking 
on one male and one female from Arizona, width of band not greater 
than length of stigma, scarcely touching stigmal vein, distal margin 
convex, and obtusely angulate just beyond stigmal vein, proximal 
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margin broadly rounded, concave, apex more or less pointed and 
fading out; abdomen black to reddish brown, lighter below. 

Head dimensions slightly variable, from four-sevenths as long as 
wide to only one-half as long as wide, mostly the latter, never dis¬ 
tinctly longer at middle than at sides of face, head noticeably wider 
than prothorax, about as broad as mesothorax, most of its surfaces 
moderately hairy and reticulate-punctate, malar space and genae 
the same, malar groove hairless and finely rugose; antennae moder¬ 
ately hairy, rather robust, scape as long as pedicel, El, and F2 com¬ 
bined, pedicel slightly longer than FI, FI almost a fourth longer than 
F2, latter about as long as each of F3 to F5, these broadening slightly 
toward dub and scarcely longer than broad, club slightly longer than 
F4 and F5 combined; dorsum of thorax umbilicately punctate, meso- 
pleura aciculate and finely punctate; propodeal sculpturing reticu¬ 
late, groove polished in front, rugose behind like rest of propodeum; 
submarginal vein bearing a row of 13 to 17 setae; abdomen mostly 
polished, segments 3 and 4 always finely coriaceous on the sides, 
sometimes the dorsum also, region of ovipositor sheath hairy and 
punctate. 

Male. —Length, 2.3 to 2.6 mm., colors, vestiture, and dimensions 
as described for the female; antennae less stout, the scape as long as 
pedicel, FI, and half of F2 combined, pedicel and FI about equal 
in length, FI a fifth longer than F2 and three-fifths as thick as long, 
F2, F3, and F4 subequal in length, each one-fourth longer than thick, 
club compact and as long as F4, F3, and half of F2 combined. 

Type locality .—San Bernardino, Calif. 

Type. —Female, U.S.N.M. No. 42236. 

Remarks .—The type, the allotype, and 18 female and male para- 
types were reared by Dr. A. C. Kinsey from the leaf galls of Andri- 
cm lasim areolarius Kinsey taken at the type locality on Quercm 
chrysolepis. The gall maker came from the galls on January 81, 
1920. The allotype and a paratype of each sex are with the type in 
the United States National Museum. The rest of the paratypes are 
in the writer’s collection. 

It was reared as follows by Doctor Kinsey m California from 
cynipid galls: Andrious lasiws swblasivs Kinsey on Q. chrysolepis , 
Pasadena and San Jacinto; A. lasim lasius Ashmead on Q. chryso¬ 
lepis , El Portal; same gall and oak at Dunsmuir and Placerville; 
Plagiotrochus ohrysolepidicola (Ashmead) on Q. diimosa, at Paso 
Bobles; Disholcaspis corallina (Bassett) on Q. douglasi at Napa; D. 
canescens (Bassett) on Q. douglasi , at Galt; and Oynips weldi var. on 
Q. grisea, Prescott, Ariz. A good series of both sexes is involved in 
these records. The Cynipidae were reared from these lots between 
January 25 and April 3,1920. 
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Other specimens found in the National Museum were reared from 
galls as follows: 4 females and 2 males from Disholcaspis truokeensis 
(Ashmead), Big Bar, Calif., L. H. Weld collector, bearing Weld’s 
record number 1622 ; 3 labeled u Ex Diplolepis echina 0. S., Cali¬ 
fornia, Weld #1707 and 7 females and 10 males with record No. 
2615°, reared from April 4 to 20,1882, from petiole galls on live oak 
(interpreted by Dr. William Trelease, University of Illinois, as Q. 
virginiama) . These galls were collected by H. K. Morrison on March 
24 and April 2,1882; Mr. Weld also reared the following, except as 
otherwise stated: 11 females and 6 males (Hopk. U. S. 15637°) Sep¬ 
tember 28 and 29, 1922, from galls on Q. pmgens at Tijeras, N. 
Mex.; 1 female (Hopk. U. S. 15637 1 ) on July 1,1922, from galls of 
OaUirhytis ruginoms (Bassett) on Quercus sp., Las Vegas, N. Mex.; 
1 female (Hopk. U. S. 15639 4 ), September 28,1922, from galls on Q. 
emoryi, at Oracle, Ariz.; 5 females and a male (Hopk. U. S. 15922 h ) 
May 21 and 28,1918, from galls of Andricus (determined Middleton) 
on Q. chrysolepis at Los Gatos, Calif.; 1 female (Hopk. U. S. 
15607°), June 17,1918, at Paso Robles, Calif., from galls resembling 
Neuroterus majcdis (Bassett), on Q. douglasi; 5 females (Hopk. U. S. 
13687°) July 12, 1918, at Esparara Canon, Ariz., from galls of Ad- 
teria (determined Weld) on Q. oblongifolia; 6 females and 10 males 
(Hopk. U. S. 15639°) January 23, February 3, and September 28, 
1922, mostly labeled Oracle, Ariz., from galls on Q. arizonica; 6 
females (Hopk. U. S. 15604°) at Prescott, Ariz., May 15 and June 1 
and 17, 1918, from galls of CaUirhytis ruginoms (Bassett), on Q. 
grisea or arizonica; 8 of each sex (Hopk. U. S. 10781 s ) reared by 
George Hofer, May 21 to July 16,1919, Sycamore Flat, Ariz., from 
galls on Q. oblongifolia; and 5 females and 6 males (Hopk. U. S. 
10773 w ) reared May 28 and June 11,1919, by J. H. Pollock, Colorado 
Springs, Colo., from galls on Q. gambelii. One female labeled “ Colo. 
1257” is in the collection of the Illinois State Natural History 
Survey. 

Nowhere in the genus Decatoma has been observed so striking a 
correlation between color development and geographical distribution 
as in D. occidentcclis. There is good reason for including D. florida 
Girault as a member in the series that shows this correlation. These 
species are extremely similar in being almost entirely black, with 
only the anterior lateral upper corners of the pronotum, and some¬ 
times a narrow ocular ring, yellow brown. Structurally they are 
alike in the number of setae on the submarginal vein, and the form 
of the head, which is almost or actually twice as wide as long, the 
face feebly or not at all convex, and the surfaces, except the malar 
space narrowly along the groove, are sculptured in a uniform manner 
in both species. The differences between them are in the color of the 
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legs and the extent of development of the submarginal band of the 
front wing. D. jlorida falls in the old genus Eudecatoma of Ash- 
mead, there being but the usual faint trace of a submarginal band 
on the inner edge of the stigma. It is consistently rudimentary in 
the whole series of 10 females at hand. Correlated with the absence 
of the band is the yellow of all parts of the legs except the coxae, 
which are black. 

Neither of the two species is known to date from areas between 
Florida and New Mexico or from States just west and north of the 
latter. A series of both sexes from Oracle, Ariz., has in it a pair 
that must, by all the characters known, be classified as D. ■jlorida. 
No color band is present, and the legs are yellow beyond the coxae. 
All the other specimens of this series fropa that locality, however, and 
a number of individuals from Prescott, Ariz., have all the legs more 
or less black, as in the typical D. occidentalis from California, and 
the color band is in almost every instance not fully formed, usually 
being only one-half as long as on the California members of the 
species where it is somewhat more than twice as long as broad and 
broadly curved. Another good series, from Sycamore Flat, Ariz., 
has mostly black legs like those of the Oracle lot, but the band of the 
wing is fully formed in the majority of specimens. Material from 
Colorado Springs, Colo., compares favorably with the latter. Three 
lots, from Tijeras, N. Mex.; Esparara Canon, Ariz.; and Los Gatos, 
Calif., respectively, have complete bands almost without exception. 
The band is not abbreviated in any of the specimens from Pasadena, 
El Portal, Dunsmuir, Placerville, Paso Robles, Napa, and Galt, 
Calif. There is a little evidence that jlorida inhabits galls of Andri- 
cus jlocd (Walsh) in Florida, and Kinsey reared the Prescott, Ariz., 
lot from galls of Cynips, and the typical California occidentcdis from 
Andricus, Plagiotrochus, and Disholcaspis. Weld reared the lot 
from Esparara Canon, Ariz., from the galls of Adleria. 

This instance particularly throws doubt on the value of Eudeca¬ 
toma Ashmead as a distinct genus, in view of the extreme variation in 
length of the submarginal band. 

S3. DECATOMA OCCIDENTALS FLAVIFRONS, new variety 

Differs from the typical D. occidentadis Balduf only in color, hav¬ 
ing the face and cheeks mostly yellow, the pronotum and legs more 
yellow, and sides of mesothorax in part so. The dimensions of the 
funicular joints and the head, the sculpturing of the head, meso- 
pleura and abdomen, and the number of setae on the submarginal 
vein agree with the typical black form of this species. The wing 
band is shortened as in typical specimens from the Southwestern 
States. 
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Male. —Length 3 nun., colors black and yellow; back of head, ver¬ 
tex, cheeks in part behind, malar space entirely on one specimen, and 
forehead in part, black; one specimen with pronotum yellow brown 
only on front lateral corner, as on typical black occidentalism but en¬ 
tire side and the anterior lateral portion of upper surface of pro¬ 
notum yellow on the other specimen; mesopleura black on one speci¬ 
men but lower third of scapulae, and upper portion of mesopleura 
yellow on the other; legs of lighter-colored specimen with bases of 
front and middle coxae, and all of hind coxae, black, femora and 
tibiae of all legs with at least middle of outer surfaces narrowly black, 
legs otherwise yellow, except tarsi, which are stramineous, the other 
specimen with legs dark as on typical specimens of occidentalism, 
venter of abdomen yellow. , 

Type locality. —Prescott, Ariz. 

Type. —Male, U.S.N.M. No. 42268. 

Remarks. —Described from the type and a male paratype, both 
in the National Museum and from the type locality. They were 
reared by L. H. Weld, May 15 and August 17,1918, from undeter¬ 
mined galls on an evergreen oak {Quercus grisea or arizordca). The 
type issued on the latter date. Both individuals are labeled “ Hopk. 
U. S. 15604“.” 

24. DECATOMA NIGRICEPS Walsh 

Plate 2, Figube 22 

Decatoma nigriceps Walsh, Amer. Ent. and Bot., vol. 2, no. 10, pp. 300, 301* 
1870. 

Perhaps nearest to occidentals Balduf, from which it may be dis¬ 
tinguished by the differences enumerated before the description of 
that species. 

Female. —Length 1.8 to 2.2 mm., mostly black with greatly vari¬ 
able degrees of yellow; head black, except a narrow circumocular 
yellowish-brown band with sometimes an oblique wedge-shaped 
branch extending forward from it on the vertex toward the an¬ 
tennal scrobe, lateral margins of scrobe usually, oral area more 
or less, in some specimens a band extending upward from oral 
region to each antennal fossa and in others to the malar space nar¬ 
rowly, yellowish brown, and a few specimens have the head yellow' 
except the vertex and the forehead; palpi whitish; scape entirely 
honey yellow, pedicel yellowish beneath, light brown above, flagel¬ 
lum medium to dark brown; pronotum black but anterior lateral 
comers always, and sometimes the side more or less, dull yellow, in 
some specimens all the anterior margin of the segment dull yellow, 
in others only the mesal third of the upper surface black, with front 
margin yellow; mesothorax black, lower part or all of scapulae and. 
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axillae, and more or less and sometimes all of mesopleura, brown¬ 
ish yellow, darker than the yellow of the pronotum; metanotum and 
propodeum black, except at times the latter is faintly yellow; apices 
of coxae yellow, the rest black, trochanters yellow, femora and 
tibiae mostly brownish black, their bases and apices yellow, tarsi 
stramineous-yellow, in some specimens the coxae and most of the 
rest of legs yellow; submarginal band pale to medium brown, ex¬ 
tremely variable in size, extending from one-third to two-thirds 
across the wing, width rather constant regardless of length, maxi¬ 
mum width scarcely greater than length of stigma, band curved in 
form, first bending toward apex, then at end turning toward base 
of wing, tapering slightly at tip, no secondary band present; pedi¬ 
cel black, abdomen brownish to black, some specimens yellow shad¬ 
ing to brown on anterior-ventral part, one specimen with entire 
abdomen yellow except dorsum, ovipositor sheath sometimes more 
or less yellowish. 

Head three-fifths to two-thirds as long as broad, rounded above, 
front strongly to moderately rounded and protruding, occiput rather 
strongly convex; vertex only sparsely marked with small umbilicate 
punctures and in part punctate, malar space and genae rather coarsely 
wrinkled, shiny, rest of head, especially the face, coarsely reticulate, 
punctures few, sparsely hairy, more densely hairy above oral space; 
antennae moderately hairy, relatively robust, scape moderately thick¬ 
ened near base, as long as pedicel, FI, and part of F2 combined, 
pedicel one-fifth longer than FI, F2 to F5 of equal length and width, 
each scarcely longer than broad, club slightly thicker than funicle 
and tapering from second segment to blunt tip; head and mesothorax 
slightly broader than prothorax, pronotum more than twice as broad 
as long, parapsidal grooves complete but narrow and shallow, thorax 
coarsely umbilicately punctate and moderately hairy; anal margin 
of wing beyond hamular fold rather strongly dilated, surface densely 
hairy, submarginal vein with a row of 10 to 13 setae, more often 11; 
abdomen rather strongly compressed, highly polished, smooth, except 
dorsum of fifth segment sometimes feebly coriaceous, and the sides 
of the sixth sparsely pitted near the spiracle, segments 5 and 6 
sparsely and moderately hairy, respectively, tips of ovipositor sheaths 
protruding rather prominently beyond apex of abdomen, region of 
sheaths hairy, punctate. 

Male. —Length, 1.8 to 2 mm.; slenderer and generally some¬ 
what darker than the female, vestiture and sculpture as in that sex; 
legs almost lemon yellow in a few specimens; scape slightly longer 
than pedicel and Fl combined, pedicel and FI almost equal in length, 
F2 to F4 each two-fifths longer than its greatest thickness, their 
length uniform and each about five-sixths the length of Fl, dub 
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slightly smaller in diameter than funicle, length equal to Fl plus F2, 
with a fairly blunt end. 

Type locality .—Probably Rock Island, Ill. 

Gotypes .—A female and two males, TJ.S.N.M. No. 1585. 

Remarks. —Redescribed chiefly from the two male cotypes and a 
series of both sexes reared from the same source as the original speci¬ 
mens. The description was checked with the female cotype. Color 
extremes as found from Virginia are also included in the description. 
This species has been difficult to identify with certainty by means of 
the description by Walsh, which does not agree in some color features 
with the type material and other specimens reared later by others. 
Notably, the scape is always yellow instead of brown black, as de¬ 
scribed by Walsh. It is recognizable, however, from the original 
account by the size, its usually mostly black color, the extremely 
variable extent of the submarginal band, and the host. The male 
paratypes have the legs chiefly yellow, whereas the other specimens 
check with the original description in having tire legs chiefly black. 
It has been thought that many of Walsh’s specimens were destroyed 
in the Chicago fire. Doctor Walsh originally possessed 3 males and 
2 females reared September 22 to 24, and 40 males and 16 females 
reared May 8 to 20 from the oak-fig gall, Biorhisa ( Zmthoteras ) 
forticomis (Walsh) {ficus Fitch). The only other series in my 
possession that is positively known to have been reared from this gall 
was received from Doctor Kinsey, who reared them at Forest Hill, 
Boston, Mass. The host insects issued between April 8 and July 9, 
1918. This series consists of 21 males and 8 females. B. forticomis 
is known to make its galls on white oak ( Quercus dba), dwarf chin¬ 
quapin oak {Q. prinoides), and chestnut oak (Q. primus), and may 
occur on other species of LewobaHamcs. Additional specimens are at 
hand as follows: 16 females and 13 males bearing the record num¬ 
bers 2F41 01 , 2F41 02 , and 2F41 08 , with dates ranging from August 6, 
1882, to August 5, 1884. The records show that these were the rear¬ 
ing dates of specimens collected several weeks earlier in galls from 
Q. alba in Virginia. Some of the data were lost in the meantime, 
and the cynipid host of this lot is not known ; 1 male is labeled New 
Brunswick, N. J.; 10 females and 4 males with no data are mounted 
on a single card; 2 females and 5 males originated at the Michigan 
Agricultural College with the accession catalogue numbers and data 
as follows: 857, March 24,1888, from the gall of Disholcaspis ( Hoi - 
caspis) mamma (Walsh); 600B, March 23,1887, from mossycup oak 
(Q. macrocarpa) , “corky gall,” D. mammxa / 601, April 25, 1887, 
reared from white-oak bladder gall, without scientific name; 601A, 
April 28,1887, reared from same as 601; and 788, June 27,1887, from 
“ red-oak lesser globular leaf gall.” The rearings were probably by 
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Gager G. Davis. Three females and two males in the entomological 
collection of the Canadian Department of Agriculture, Ottawa, were 
collected at Tampico, Ill., on June 15,1909, by G. E. Saunders. One 
of the pins bears a corky gall, probably of Disholcaspis mamma 
(Walsh). I have 2 females and 10 males from D. mamma on Q. 
maeroccerpa at Urbana, HL, reared in indoor cages from April 20 to 
June, 1923. L. H. Weld presented three females and one male reared 
by him at Evanston, Ill., from the gall of Plagiotrodms (CdUirhytis) 
tvmifm (Osten Sacken) on red oak (Q. maxima). A lone male in 
the collection of the United States National Museum bears data as 
follows: April, Biley County, Kans., Marlatt, 983; a female (Hopk. 
U. S. 10777 6 ) reared May 14,1919, and a male (Hopk. U. S. 10777 a ) 
dated May 7,1919, are both presumably from galls, on Q. minor, at 
Poplar Bluff, Mo., by S. A. Bohwer. 

It is not possible to distinguish positively between some nigrioeps 
Walsh and certain individuals of globuli Balduf. The smaller indi¬ 
viduals of the latter grade into the larger specimens of the former, 
and this merging is also true of the form of the heads, the shape 
and extent of the band on the wing, and the coloration. I do not 
place as globuli any specimens with an imperfect wing band. This 
band is very often more or less reduced in nigrioeps. The head of 
the nigrioeps as described originally by Walsh is subglobose, and 
about two-thirds as long as broad, whereas it is always about three- 
fifths as long as broad in globuli and approaches a transversely rec- 
tangulate-ovate form as seen from above. But the lots from the 
Michigan Agricultural College contain specimens that range from 
abbreviated bands and somewhat rounded heads in the one extreme 
to complete bands and rectangulate-ovate heads on the other ft-rtromo 
from the same host. They can therefore be classed as either species, 
and such a classification is valueless. It is possible that these sup¬ 
posed species are all one, but this theory leads to trouble when it is 
recognized that the larger globuli grade into the smaller, more 
stocky-headed forms of dubia Walsh, which certainly is a distinct 
species by virtue of its size and usually the dimensions of the head. 
I prefer to believe that three species are involved here, which, how¬ 
ever, are not sharply definable in terms of structural characters 
studied to date. Any arbitrary limitations of size, form, and color 
are not positively practicable for convenience of separation, and 
certainly are misleading as means of indicating the true natural 
border lines of these species, but are now our only known aids for 
making even approximate distinction. A study of the genitalia 
may prove helpful in the search for means of separating the border¬ 
line specimens. 

67088-32-5 
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25. DECATOUA NIGEICEPS tot. EXCBUCIANS Walsh 

Walsh ® recognized this variety, the specimens of which, he states, 
“ differ from the normal form of nigriceps only in the scape of the 
antennae being d u ll rufous instead of brown-black. The antennal 
groove is black.” He had three males and one female reared July 2 
from the gall of the cynipid, Andricm seminator Harris [Callirhytis 
sermnator (Harris)]. None of this material is at hand. The ex¬ 
treme variation of color in this species, even in lots obtained at one 
time from the same locality and hosts, is so great that any color limit 
set up for varieties has no value. I am compelled to disregard this 
variety of Walsh. 


26. DECATOUA SUBIMUACULATA Gixanlt 

Decatoma subimmaculata Gieault, Journ. Ent. and Zool., vol. 9, p. 11,1917. 
Decatoma- autvmnalis Gibaott, Proc. U. S. Nat. Mus., vol. 68, p. 209,1920. 
Deoatoma oompreesa GmAuxT, Proc. U. S. Nat. Mus., vol. 68, pp. 209-210,1920. 

Nearest to D. queroi-lmae (Fitch) in its mostly yellow body, but 
is distinguishable by its lack of most of the black dorsal markings 
on the thorax present on Fitch’s species. D. subimmaculata is, in 
general, somewhat larger. 

Female .—Length 2.6 to 4.9 mm., mostly 3 mm. or longer, moder¬ 
ately robust, colors chiefly golden or honey yellow, in small part 
black; head yellow but space within ocelli, and forward into antennal 
scrobe more or less, and occiput about halfway from foramen to eyes 
behind, black; scape concolorous with head or lined with brown on 
basal part of outer edge, pedicel feebly infuscate above mostly on 
basal two-thirds, flagellum light brown; pronotum usually immacu¬ 
late golden yellow, sometimes darkened behind by black on prescutum 
beneath or occasionally on hind part of pronotum itself; mesothorax 
concolorous with pronotum, prescutum at times immaculate, but 
more often a subtriangular patch of black on disk, which extends 
forward broadly under pronotum and tapers caudad, front edge of 
scutel at times faintly black, and a mere tinge of black longitudinally 
on the middle and sometimes small areas black on lower edge of 
axillae near tegulae; metanotum yellow, propodeum black on middle 
half in front, and groove sometimes narrowly, sometimes broadly 
black, sterna of thorax not extensively black; legs immaculate, light 
yellow, tibiae approaching stramineous-yellow, tarsi still more nearly 
so; stigma as on other species, with only a rudiment of submarginal 
band; peduncle black, abdomen ochreous-yellow to golden yellowish 
brown, usually a narrow, irregular longitudinal mid-dorsal black 
band without pronounced lateral projections on the segments. 

Head slightly variable in dimensions, from one-twentieth more 
than half longer than wide to about half as long as wide, face mod- 


• Amer. But and Bot., vol. 2, no. 10, p. 801, 1870. 
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erately prominent and rounded between eyes as seen from above, 
bind edge of bead scarcely convex, vertex moderately so; ocellar area 
finely punctate, malar space smooth, bare; cheeks and temples semi- 
smooth or feebly strigose, reticulate, face more coarsely reticulate; 
pedicel almost a fourth as long as scape (not including radicle), 
slightly longer than FI, latter about a fifth longer than each of F2 
to F5, these subequal in length, and each approximately one-fifth 
longer than thick, club not thicker than flagellum and slightly 
longer than F4 and F5 combined; pronotum one-tenth narrower than 
head and almost as broad as mesonotum; pronotum and mesonotum 
uniformly and rather coarsely umbilicately punctate; anterior lat¬ 
eral half of mesopleura minutely papillose, posterior half aciculate 
and finely punctate; a row of 13 to 18 setae on submarginal vein, 
more often about 15; propodeum coarsely and variously reticulate, 
a broad U-shaped carina limiting groove in front, anterior third of 
groove smooth and polished, the rest crossed by several subparallel 
and not quite uniformly spaced rugae; abdomen in part or mostly 
polished, sometimes posterior portions finely granulose, region of 
ovipositor sheath punctate and hairy. 

Male. —Length 1.2 to 3 mm., or in general a bit shorter than female 
and somewhat slenderer, antennae and scrobe sometimes dusky, and 
thorax at times slightly blacker than in female, but dimensions, 
sculpture, and vestiture similar in both sexes; pedicel slightly more 
than twice as long as wide, not much longer than FI, latter fully 
twice as long as wide, F2 to F4 not equal, F2 twice as long as thick, 
sometimes barely so, F3 and F4 alike but slightly less than half as 
broad as long, these dimensions varying among individuals. 

Type locality. —Claremont, Calif. (C. F. Baker). 

Holotype. —Female, XJ.S.N.M. No. 20400, antennae and a hind 
leg on a slide. 

Remarks. —Originally described from this holotype; redescribed 
from the type, the type of compressa Girault, and a series of both 
sexes from various localities in California. D. compressa Girault 
differs from subimmacvlata only in being somewhat larger with a 
few more setae on the submarginal vein, but no differences in dimen¬ 
sions, sculpture, and general color pattern are present. Moreover, 
the California specimens below that were reared from known gall 
and oak hosts show a similar variation in size and vestiture, which 
I take to be adequate evidence for placing compressa Girault in 
synonymy. The types of subimmacvlata Girault and compressa 
Girault were not reared. 

D. autvmvnalis Girault also was described from a single specimen 
from unknown hosts in California. It has a somewhat darker head 
than subimmacvlata , but the thorax is lighter, indicating that the 
coloration of the former is abnormal. This type has the hind tibiae 
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infuscated, but is otherwise like subwmacidata, and seems to be 
merely an anomalous specimen of the latter species. 

There is a rather pronounced variation in size among the series 
described below, and the vestiture of the submarginal vein varies 
numerically somewhat with the size of the specimen, as has been 
noted in other instances within the genus. 

The collection of the United States National Museum contains a 
series (3767 and 3767 x ) of 17 females and 10 males, all representing 
the small er sizes of this species, reared by Albert Koebele from the 
twig galls of Heteroecus paeificus (Ashmead). Koebele reported it 
from Quercus pumila, but Doctor Kinsey informs me that Q. chryso- 
lepis is the only known host of H. paeificus and that Q. pumila is a 
species of Southeastern United States. The specimens bear dates as 
follows: September 24 and October 2, 1885, and January 21, 1886. 
Most of them are not dated. The galls were collected September 9, 
1885, at Colfax, Calif. In the same collection is one female reared 
at Cottonwood, Calif., January 19, and a small, darker male dated 
February 11, both from a gall on Q. Idbata. It is probable that 
these are conspecific despite their differences in color. 

Eight males and females, with record numbers 3794a*, 3794a x2 , 
3795“, and 3797 x , were reared by Mr. Koebele at Colfax, Placer 
County, Calif. The one specimen from 3797 x was reared January 
8,1886, and the gall received, presumably at Washington, D. C., on 
October 17, 1885. This female was reported by Koebele from the 
gall of Heteroecus dasydactyli (Ashmead). Kinsey 10 indicates that 
Ashmead had mixed galls, which probably represented two species, 
E. dasydactyli and E. melanoderma Kinsey. Hence, the exact cyni- 
pid host for this lot is in question. 

The specimens numbered 3794a x , and presumably those bearing 
other combinations of 3794 and 3795, came from an unidentified gall 
collected by Mr. Koebele at Colfax, Calif., from Q. chrysolepia and 
were received at Washington, D. C., on October 17,1885. One rear¬ 
ing record is January 20,1886 (3794*). It is highly probable that 
the maker of these unidentified galls was also a species of Heteroecus. 

Two specimens (59°) from Placer County, Calif., probably issued 
January 2, 1886, from a cynipid gall collected October 8, 1885, on 
Q. chrysolepis. Joseph Wade furnished me these data, which accom¬ 
pany record number 59*, and probably refer also to this series. 
Mr. Koebele was perhaps the collector. 

In addition I have a series of 10 specimens reared by Dr. A. C. 
Kinsey from California cynipid galls on Q. chrysolepis as follows: 
El Portal; San Jacinto Mountains, Andrieus speotdbUis Kinsey; 
Placerville and El Portal, Heteroecus paeificus paeificus (Ashmead); 

* Indiana Univ. Studies No. 58, vol 9, p. 89, 1922. 
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Auburn and San Jacinto Mountains, Andricm lasim sublasius Kin¬ 
sey; and PlacerviUe, A. lasim lasius Ashmead. The rearing dates of 
the gall makers fall between February 28 and March 30,1920. 

The following were reared by L. H. Weld in California localities: 
1 male from the gall of Disholcaspis trucheensis (Ashmead), on Q. 
chrysolepis; a pair (Hopk. U. S. 15613°), July 8 (male) and 15 
(female), 1918, from the same species of oak and gall, Camp Baldy, 
Calif., and a female (1732) from the gall of Andricm lasim lasim 
Ashmead, at Los Gatos. The male of the above pair is distinctly 
darker than the female. 

Two fine lots of typical svhimmacvlaia are at hand as follows: 
8 females (Hopk. U. S. 15922f) reared by R. D. Hartman, May 21 
and June 4 and 11, 1919, from galls of Callirhytis sp. (determined 
Middleton) on Q. chrysolepis , at Los Gatos, Calif.; 15 females and 6 
males (Hopk. U. S. 15605°) reared by L. H. Weld, July 8, 15, and 
23 and November 6, 1919, at Camp Baldy, Calif., from galls of 
Andricm pomiformis maculipennis (Kieffer) on Q. imsKzenii. 

27. DECATOMA PEZOMACHOIDES, new species 

Similar to D. mbimmacuiata Girault in color, but may be distin¬ 
guished by its more robust form; it has 11 to 12 setae on the submar¬ 
ginal vein, the head is very nearly to actually twice as wide as long, 
and the face seen from above is only feebly rounded. 

Female. —Length 2.75 mm., form quite robust for the genus, color 
predominantly golden yellow; head golden yellow, except slightly 
around mouth, a small blotch contiguous with and scarcely larger 
than each ocellus, and occiput narrowly, black; scape pale yellow, 
pedicel same with basal upper third brown, flagellum uniformly pale 
brownish yellow; neck narrowly black, thorax yellow like head, except 
a fragmentary dorso-median longitudinal band variable in size and 
intensity on prescutum and extending forward under pronotum, and 
lower hind edge of axillae narrowly, black, venter of thorax from 
middle coxae to and including propodeum, more or less black; legs 
bright honey yellow, tibiae approaching stramineous-yellow, tarsi 
stramineous; pedicel black; an irregular dorso-median band usually 
not extending full length of the abdomen. 

Head transversely subrectangulate-ovate, about twice as wide as 
long, face from above protruding feebly in front of eyes and not 
sharply set off from eyes, hind edge of head almost straight or feebly 
concave, vertex moderately convex transversely; malar space behind 
groove smooth, polished, cheeks same or becoming semismooth above, 
ocellar area finely punctate, occiput and hind portion of vertex in¬ 
conspicuously sculptured, face moderately reticulate-punctate, and 
sparsely hairy; pedicel twice as long as its greatest diameter, only 
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slightly longer than Fl, FI a fourth longer than F2, funiculars 2-to 
5 subequal, becoming more robust from 2 to 5, the second slightly 
longer than thick, the fifth as broad as long and subquadrate, club 
at greatest width as broad as F5 and a little longer than F4 and F5 
combined, antennae as a whole rather stout and densely hairy; pro- 
notum one-fifth narrower than head, and about one-tenth narrower 
than mesonotum, these nota moderately and not deeply umbilicated; 
anterior lateral half of mesopleura feebly, posterior half more 
coarsely, aciculate, both finely and rather sparsely punctate; 11 or 12 
setae on submarginal vein, hairs widely spaced; propodeum coarsely 
and irregularly netted, groove polished, fairly deep and broad, 
bottom rounded and crossed by several diagonal unevenly spaced 
rugae, groove ended in front by an arcuate carina; anterior lateral 
half of abdomen mostly smooth, polished, but posterior portions in 
part inconspicuously and minutely granulose, particularly on pos¬ 
terior parts of the segments, abdomen practically bare, except area 
along ovipositor sheath, which is hairy and finely punctate. 

Male .—Unknown. 

Type locality. —Bluffton, Ohio. 

Type. —Female, U.S.N.M. No. 42245. 

Remarks .—Known from four females collected by Dr. L. L. Huber. 
Two were taken at Flint, near Columbus, Ohio, August 15,1921, and 
two were reared at the type locality, August 29, 1921, from galls of 
Gynips pesomachoides Osten Sacken (determined Huber), prob¬ 
ably var. erinacei (Beutenmueller), on Quercm alba. Three para- 
types are in the writer’s collection. 

28. DECATOHA POMFORMIS, new ipedes 
Plate 2, Figure 24 

Perhaps nearest to D. subimmaculata Girault, from which it maybe 
distinguished by characters in the key; furthermore, the head is 
somewhat broader, and the body is on the average a little longer in 
the present species. 

Female .—Length 3.5 to 3.8 mm., fairly robust, colors yellow and 
black; head golden yellow, oral region faintly brown, occiput rather 
broadly black, and vertex with a subquadrate black patch not reach¬ 
ing beyond ocelli behind and on the sides, extending to and narrow¬ 
ing toward antennal scrobe; scape a shade lighter than face, pedicel 
brown above, darker on basal two-thirds, ring joint dull yellow, 
flagellum chestnut-brown; black of neck sometimes extending caudad 
as a band more or less upon meson of pronotum but never more than 
halfway to hind margin, pronotum otherwise concolorous with head; 
mesonotum often showing black through middle third of pronotum 
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and with a discal triangle on prescutum, apex of triangle narrowed 
to a broad mesal longitudinal stripe on posterior half of this sderite, 
stripe extending almost to margin, anterior disk of scapulae and at 
times their lower edge, sometimes lower edge of axillae, often a 
mesal longitudinal band on anterior half of scutel, anterior portion 
of metapleura sometimes, upper front surface and the groove of pro- 
podeum, and most of venter of thorax, black; legs bright honey 
yellow, basalmost parts of front and middle coxae partly, and basal 
portions of hind coxae in part, black, tibiae and tarsi almost stramine¬ 
ous-yellow; stigma dark brown, a mere rudiment of submarginal 
band present; peduncle and a dorso-median band with lateral pro¬ 
jections on the first four segments, black, abdomen otherwise brown¬ 
ish to ochreous-yellow. 

Head from above never quite twice so wide as long, about four- 
sevenths as long as wide, face feebly rounded and protruding moder¬ 
ately in front of eyes, rather sharply set off from margins of eyes, 
vertex fairly convex, hind edge about straight transversely; malar 
space smooth along groove, polished, becoming strigose toward 
cheek, latter semismooth below, reticulate-punctate above, ocellar 
area finely and. densely punctate, rest of head surface reticulate, 
sparsely and inconspicuously hairy; scape nearly three times as long 
as pedicel, latter conical, twice as long as its maximum diameter, 
and one-fifth longer than Fl, FI one-fourth longer than thick, F2 
to F5 subequal, becoming more robust from second to fifth, second 
only slightly shorter than Fl, fifth scarcely longer than broad; head 
slightly more than a seventh broader than pronotum, and an eight¬ 
eenth wider than mesothorax; nota of prothoracic and mesothoracic 
segments umbilicately punctate, moderately hairy, mesopleura acicu- 
late, the posterior half more coarsely, both parts minutely punctate 
but the front half densely so, 13 to 16 setae on submarginal vein; 
dorsum of propodeum coarsely and variously rugose-reticulate, the 
cells more finely sculptured, groove limited in front by a broadly 
V-shaped carina, apex of carina almost arcuate, groove sculptured 
much as the other propodeal surfaces, and shallowly rounded; ab¬ 
domen mostly bare, and polished, shiny, mostly unsculptured, pos¬ 
terior half more or less very finely granulose, hairy, and punctate 
around ovipositor sheath. 

Male. —3.5 mm. long, slightly slenderer than female, color darker 
than female as follows: Occipital black area approaching closer to 
eyes, and ocellar area black, neck blacker, and a mesal longitudinal 
band extending from neck to pronotum, band broadening abruptly 
from middle of pronotum to caudo-lateral comers and thus reaching 
hind margin of the segment; prescutum and propodeum more largely, 
outer face of hind coxae, upper disk of hind femora, and dorsum of 
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abdomen more broadly, black; vestiture, sculpture, and the bead di¬ 
mensions, as described for female. 

Type locality. —Gaviota, Calif. 

Type. —Female, U.S.N.M. No. 42246. 

Remarks .—The known material of this species consists of the type, 
the allotype, and 11 female paratypes; the first two, with three para- 
types and the front wing of a female paratype on a slide, are depos¬ 
ited in the collection of the United States National Museum, and the 
remainder are in the collection of the writer. All these specimens 
were reared by Doctor Kinsey from the galls of Andrians pomifomm 
rossi (Kieffer) on California live oak {Quercm agrifolia) at Gaviota, 
Calif., the gall makers issuing on March 5,1920. 

29. DECATOMA QUERCI-LANAE (Pitch) 

Plate 2, Phtobb 28 

Bpalangia queroirlanae Pitch, Ann. Rep. New York State Agr. Soc., p. 816,1858; 

5th Rep. Nox. Ins. New York, p. 86,1858. 

Deeatoma quereUanae Ashmead, Trans. Amer. Ent Soc., voL 14, pp, 186,197, 
1887. 

Deeatoma hyaUpennis Walsh, Amer. Ent. and Bot, vol. 2, no. 10, p. 801,1870s— 
Peovanoheb, Additions & la fanne hymenopterologique, p. 193, 1887. 
Deeatoma simplioistigtm Walsh, Amer. Ent. and Bot, vol. 2, no. 10, p. 301, 
1870. 

Deeatoma flavioollis Walkeb, Ent Mag., vol. 2, p. 156, 1834. Original descrip¬ 
tion. A European species.— Mate, Verh. Zool. Bot. Ges. Wien, Band 55, 
pp. 532-534, 1905. Redescribed. 

Deeatoma flavioollis Ashmead, Trans. Amer. Ent. Soc., vol. 12, p. xlii, 1885. An 
American species. 

Deeatoma floriflana J. B. Smith, Ent. Americana, vol. 2, p. 19,1886. New name 
for flavioollis Ashmead. 

Deeatoma mtoMgamica Gikattxt, Proc. U. S. Nat. Mus., vol. 58, p. 209, 1820. 

Similar to foUatae Ashmead in size, form of the head, and number 
of setae on the submarginal vein, but differs from it in having even 
the coxae all yellow and the thorax with a more or less developed 
irregular dorso-median longitudinal black band, while foUatae has 
most of head, the prescutum, scutel, propodeum, and most of abdomen 
black. Specimens having scapulae more or less black are being 
regarded as foUatae. 

Female. —Length, 2.5 to 3.5 mm., mostly about 3 mm.; fairly robust, 
colors yellow, brownish yellow, and black, relative degrees of each 
variable; head and thorax honey yellow; scape almost concolorous 
with head, basal two-thirds of pedicel brown-black, its apex honey 
yellow, flagellum chestnut-brown; head with only vertex and occiput 
black; black of vertex narrowly, or sometimes barely, inclosing ocelli, 
or sometimes extended to include disk of vertex hut very rarely 
reaching eyes laterad or farther than apex of antennal scrobe or 
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hind edge of head; occiput usually mostly black, this not uncom¬ 
monly broadening toward but seldom reaching the vertex except by 
a narrow, or rarely a broad, longitudinal median band, the band 
sometimes extending caudad varying in width and length, occasion¬ 
ally reaching hind edge of pronotum; mesonotum rarely almost 
immaculate, usually with a median longitudinal black band varying 
in width at different points and in a series of specimens, often broad¬ 
ened especially on prescutum, sometimes enlarged to a triangle almost 
coextensive with borders of prescutum and extending forward under 
pronotum, band more regular on scutel, almost always full length of 
the sderite, and usually not broader than half the width of this area, 
scapulae and axillae immaculate, rarely in part infuscated, sterna of 
thorax black mostly between coxae only; anterior portion and groove 
of propodeum black, often feebly so; legs yellow, coxae concolorous 
with sides of thorax, rarely the hind pair feebly and partly black¬ 
ened, femora slightly lighter, tibiae light yellow, tarsi stramineous; 
stigma brown, submarginal band lacking; peduncle black, dorsal area 
of abdomen narrowly to broadly black with pointed projections 
extending toward middle of sides, abdomen otherwise ochreous- 
yellow. 

Head three-fifths as long as broad from above, face broadly 
rounded, eyes not abruptly separated from front, vertex feebly con¬ 
vex, hind edge of head almost straight; ocellar area finely punctate, 
malar space smooth, polished, rest of head moderately reticulate- 
punctate and sparsely and inconspicuously hairy; about two-thirds 
as long as pedicel and a fifth longer than each of F2 to F5, latter 
joints subequal, scarcely longer than broad, club not quite so long 
as F3 to F5 combined, flagellum rather densely hairy; pronotum 
slightly narrower than head and mesothorax; pronotum, prescutum, 
and scutel moderately umbilicately punctate and hairy, mesopleura 
aciculate and finely punctate; 12 to 14 setae on submarginal vein; 
groove of propodeum crossed by a rounded carina in front and by 
feeble rugae on posterior two-thirds; abdomen polished, sparsely 
hairy on the sides, moderately hairy and punctate in the region of 
the ovipositor sheath. 

Male .—The male of this species is extremely variable in color. 
One color variety is being recognized in this sex in addition to the 
lighter form described herewith. 

Like the female in general, except on the average slightly darker, 
the occiptal black space usually larger, the scapulae, hind coxae, and 
abdomen more often partly and more extensively black; pedicel a 
fourth longer than FI, latter twice as long as wide, F2 to F4 equal 
in width and subequal in length, about five-sixths as long as FI, 
club slightly longer than F3 and F4 combined. 
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Type locality .—New York State (Asa Fitch). 

Type. —Female, U.S.N.M. No. 1832. 

No other type material in the United States National Museum 
collection. 

Remarks *—Redescribed from the type, the types of synonymous 
forms, and a series of specimens from various regions in the eastern 
half of the United States. 

Ashmead pointed out that D. h/yaMpennis Walsh is conspecific with 
guerci-lanae (Fitch). He likewise showed that D. simplicistigma 
Walsh is also this Fitch species, but only established the identity of 
Walsh’s species with dorsalis (Fitch), a dark color variety of 
querd-lamae. There are present, in addition to the dark specimens, 
typical light-colored forms of simplicistigma that agree fully with 
the Fitch type and check with the descriptions of the typical guerci- 
lanae. A comparison of the above forms and the available rearing 
data leave no doubt about the correctness of Ashmead’s conclusions 
that simplicistigma and guerci-lanae are conspecific. 

Professor Smith pl&ce^Jktvicollis Ashmead in synonymy, renam¬ 
ing the species floridana in view of the preoccupation of the name by 
■flmicollis Walker. D. -floridana is no doubt just another lot of 
guerci-lanae (Fitch). All the type specimens, exoept one, are males. 
The female is a good guerci-lanae , and the males mostly come close 
to variety dorsalis (Fitch), and agree in color variation with series 
since reared from galls of Andricus flood (Walsh) on Quercus alba , 
the hosts of the types of querd-lamae. 

Similarly, migkigamca Grirault, represented in the United States 
National Museum collection by the type and a paratype, both fe¬ 
males, are true guerci-lanae (Fitch), agreeing in all essential respects 
with the typical light color form of this species. 

No other species of this genus has perhaps been collected and 
reared so commonly as this one. Following are the records at hand: 
The female type alone remains of a series reared by Doctor Fitch in 
New York State from galls of Andricus flood (Walsh) ( Cgnips 
guerous-lana Fitch); Walsh’s series (simplicistigma) came from.galls 
of Cynips pesomachoides Osten Sacken and Biorhiza forticomis 
(Walsh), both on Q. alba , and A. petiolicola (Bassett) on swamp 
white oak (Q. bicolor) , all presumably from northern Illinois; Ash¬ 
mead’s floridama (fta/oicolTAs) specimens were “bred from an unde¬ 
scribed Cynips gall,” Jacksonville, Fla.; and the Girault types of 
rrdcMgardca are from a “ white oak woolly twig gall” (Acc. Cat. 737, 
Agr. Coll. Mich., June 27-28 and July 9,1887) in Michigan; another 
Ashmead series from Jacksonville, Fla., has on several pins the label 
U N . (Neuroterus) majcdis, , on Q. alba ”/ a few old specimens are labeled 
“A. flood” and Poctor Kinsey reared a large series, both sexes, from 
a variety of this gall as follows: Jacksonville, Tex,, Q. stellate; Big 
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Stone Gap, Va., Q. alba ; a few from galls of A. acicvlatus Beuten- 
mueller on Q. stellata, Austin, Tex.; and one, same, from Yoakum, 
Tex.; the gall makers of these Kinsey lots issued between October 
25 and December 4, 1919. Several specimens dated June 29, 1924, 
from galls of A. petiolieola var. on Q. bicolor at Winona Lake, 
Ind., were collected by F. Payne and sent me through Doctor Kin- 
sey; I have reared a female from the stem gall of Disholcaspis mam¬ 
ma (Walsh) on Q. mmrooairpa, Urbana, Ill., May 23, 1924, and 3 
females issued March 21, 1929, from galls of D. globulus (Fitch) 
collected on and under Q. ndohauxii at Catlin, Ill., on February 24, 
1929; a female (463°) reared by J. W. Lloyd, Cincinnati, Ohio, on 
June 24, 1895, from gall of Newroterus saltaiorius ?; several fe¬ 
males (3126 4x ) from N. batatus 1 (Gynips g-baiatus ?), on Q. alba, 

June 30, 1883, Virginia, by Theodore Pergande; 2 (2610°) issued 
May 4, 1882, from cynipid galls received at Washington, D. C., 
on March 23, and collected from oak by H. K. Morrison at Fort 
Grant, Ariz.; another (2744°) with same data as preceding issued in 
transit to Washington, D. C., and was received on June 12, 1882; a 
female (189*°) came from Cadet, Mo., where it was presumably 
reared on February 10, 1883; 3 females (158*) on multiple point 
mount are from J. W. Letterman, Allenton, Mo., A. -flood (Walsh), 
Q. alba, February 14; 2 from oak, Washington, D. C., May 12, 1895; 
1 Biscay Bay, Fla., 2 from Texas (Belfrage); 2 from New Brunswick, 
N. J.; 1, probably from a gall, is dated October 27, 1876; another 
(17*) from oak gall, St. Louis, Mo., C. V. Riley; A. T. McClay 
reared a female from an unidentified gall at Hillview, Ill., April 
6, 1928; L. H. Weld reared and sent me a small series of each of the 
following from cynipid galls, the numbers in parentheses being 
Weld’s record numbers; Evanston, Ill. (210), Ocdlirhytis sdtvHa 
(Bassett), Q. ooodnea; same locality (209), G. tumifica (Osten 
Sacken), Q. borealis; same place (21), O. seminator (Harris), on 
Q. alba; Moline, Ill. (168), <7. fiavipes (Gillette), Q. macrocarpa; 
Winnetka, HI. (35), Acraspis erinacei Beutenmueller, Q. alba; Iron- 
ton, Mo. (660), Andrious pasttoni (Bassett), Q. stellata; and East 
Falls Church, Va. (1124), A. murtfeldtae Ashmead, Q. stellata. 
I find in the National Museum collection one female (Hopk. U. S. 
14636 b ) reared from a gall, determined by William Middleton, as a 
Gallirhytis sp., on Q. alba , at East Falls Church, Va., April 27,1920. 
It has the color and form of the typical qioerd-lamae, but departs 
strangely in possessing a faint band on the wing. This is distinctly 
narrower than the length of the marginal vein and more than twice 
as long as broad. Such instances of the occasional occurrence of a 
band on wings of a species typically lacking it are rare in material 
accumulated to date. 

A single female (Hopk. U. S. 15639°), reared by L. H. Weld, Feb¬ 
ruary 3, 1922, at Oracle, Ariz., supposedly from a cynipid gall, on 
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Q. arisordoa, has the legs in part lightly clouded, but is otherwise a 
typical gmrci-lanae (Fitch). 

30. DECATOMA QUERCI-LANAE var. DORSALIS (Fitch) 

Spalanffia quercl-lanae var. dorsalis Fitch, Ann. Rep. New York Agr. Soc., pp, 
816-817,1859 ; 5th Rep. Nox. Ins. New York, p. 86,1859. 

Deoatoma querci-lana-dorsalis (Fitch), Ann. Ent. Soc. Amer., vol. 7, p. 8,1914. 
Deoatoma querct-lanae Ashmead, Trans. Amer. Ent. Soc., vol. 14, pp. 196, 197, 
1887. 

Differs from the lighter form by its smaller size and in having the 
head always continuously black from vertex to occiput, and the rest 
of the body generally blacker. . 

No such dark forms are known in the female sex. 

Male. —Length, 1.9 to 2.5 mm., mostly intermediate size, relatively 
slender, colors black and yellow, black predominating; in extreme 
black specimens, head black except oral area and narrow circum- 
ocular ring, otherwise degree of yellow variable, the ocular ring 
sometimes dilating to include cheeks and temples and yellow of oral 
area extending to occiput behind and up the face to antennal fossae 
or higher, but vertex almost always entirely black from antennal 
scrobe to ocular band, black area of vertex always broadly contin¬ 
uous with that of occiput, latter also entirely black; antennae colored 
as on lighter males, and the females; pronotum of darkest specimens 
with an almost square black area full length of median third, and 
rest of sclerite lemon yellow; but median black space sometimes not 
so long as pronotum and not so broad as median third of this segment, 
and sometimes hind edge of pronotum narrowly yellow or with a 
somewhat rounded yellow area; on one specimen the lateral thirds 
black, these separated from mesal black area only by a fine oblique 
line of yellow on each side; mesothorax usually mostly black, some¬ 
times entirely so with only tegulae yellow brown, mesopleura occa¬ 
sionally with yellow patches, more often scapulae and axillae in part 
brown yellow, rarely a yellow line or narrow band in each parapsidal 
furrow and continuing caudad over lateral thirds of scutel; meta¬ 
thorax and propodeum almost always entirely black, occasionally a 
yellowish patch on metapleura; legs mostly yellow, coxae almost 
always more or less black, hind pair mostly so, disks of middle femora 
and tibiae sometimes lightly infuscated, those of hind legs darker 
still, rarely entirely black, peduncle black, abdomen likewise, fre¬ 
quently shading to brown black on ventral half 

Dimensions of head and funicular segment, and sculpturing and 
vestiture as in lighter form males. 

Type loodHty .—New York State. 

Type.— Male, U.S.N.M. No. 1833 (Dr. Asa Fitch). 

No other type material has been found. 



ART. 28 


CHALCID PLIES NOETH OP MEXICO—BALDTJP 


77 


Remarks. —Redescribed from the type and a good series of reared 
specimens from various localities in the eastern half of the United 
States and Texas. 

D. queroi-lanae var. dorsalis (Fitch) represents a unique color 
phenomenon in the genus. Sufficient intergrading variations be¬ 
tween the lighter male and variety dorsalis occur to show that they 
are conspecific. The specimens that have the black of the vertex 
and occiput interrupted, namely the lighter form, are not more nu¬ 
merous than variety dorsalis, and among the latter the majority ap¬ 
proach the extreme black state rather than the lighter male form. 
Fitch (loc. cit.) states: “ Specimens frequently occur, so very differ¬ 
ent in their colors that they might almost be deemed a distinct 
species.” The sex of his specimens thus described is not given, but 
his decision to regard dorsalis as a variety proved sound in view of 
subsequent rearings. First, no mostly black females have been taken 
to date that can be placed in variety dorsalis; and second, I find 
several instances in which only the dorsalis variety of males and the 
typical light-colored females were reared from the same lot of galls. 

A further point of interest is the occurrence of similar mostly 
black males in foliatae Ashmead, foliatae arizonioa , new variety, and 
qwinqueseptae, new species, in addition to a lighter-colored form, as 
in qwerci-lanae (Fitch). On the other hand, D. wiltzae , new species, 
is mostly black in both sexes, and its male has the colors and pattern 
of variety dorsalis (Fitch). So similar are the males of these spe¬ 
cies that to date no means of distinguishing them has been discov¬ 
ered. This similarity extends also to size, dimensions, sculpture, and 
vestiture, but the differences between the females, supplemented by 
some distinctions in host relations, constitute good reasons for regard¬ 
ing these species as distinct. The only present hope of determining 
the black males of these several species is to rear them with the 
females from known oak and cynipid hosts. 

Variety dorsalis has been obtained from most of the sources named 
under the typical queroi-lanae. Only the localities need to be named 
here, the dates, oaks, and cynipids being as already detailed: Winona 
Lake, Ind., Urbana and Catlin, Ill., Jacksonville and Yoakum, Tex., 
Michigan Agricultural College, Texas (Belfrage), and Jacksonville, 
Fla. [IV. majalis (Bassett)]. Additional records are: One from 
“ oak wool gall,” Andricus -flood (Walsh), labeled “ Illinois,” emerged 
November 16,1908; one (158 105 ) was collected by Mr. Koebele, Feb¬ 
ruary 1, 1883, on Q. maorocarpa, Washington, D. C.; one taken in 
April, Riley County, Kans., by Doctor Marlatt; one from gall of 
Godlirhyiis tumifloa (Osten Sacken), at Braintree (near Boston, 
Mass., July 6,1918, determined by Doctor Kinsey; one (Quaintance 
No. 24477) collected by H. K. Plank, November 17, 1924, Wagners 
Ferry, La.; two from J. G. Barlow, Cadet, Mo., collected May 3, 
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1885, “ on buds of white oak and data are at hand for a Michigan 
specimen (Agr. Coll. Mich., Acc. Cat. 592c) reared May 20, 1888, 
from the gall of Neurotenis noxiosus (Bassett) on “ swamp oak.” 

31. DECATOMA QUINQUESEPTAE, new epecice 

Near D. foUatae Ashmead in having the yellow on the prescutum 
variable and the scutel almost always entirely black, and in the num¬ 
ber of setae on the submarginal vein; D. quinqueseptae is somewhat 
larger and less robust, and differs most conspicuously in having most 
of the sides of the abdomen ochreous-yellow, whereas these are en¬ 
tirely dark in foUatae. 

Female .—Length 2.4 to 2.7 mm., colors yellow and black; head 
black, only narrow ocular band with sometimes an oblique projection 
from it on vertex toward scrobe, and oral area, labium, and space 
below antennal fossae and between malar grooves more or less, yellow¬ 
ish brown; scape lemon yellow, its radicle yellowish brown, pedicel 
dark brown outwardly, only small part of apex lighter, flagellum 
uniformly light chestnut-brown; pronotum mostly lemon yellow, 
black of neck extending caudad and forming subquadrangular patch 
on middle third of pronotum and occasionally reaching hind edge, 
usually leaving narrow border of yellow on hind edge of pronotum; 
mesonotum mostly black, parapsidal grooves rather broadly, and 
posterior part of side of, or more often more than posterior half of 
scapulae, yellowish orange, tegulae light brown, upper edge of pleura 
brown, scutel, axillae, metanotum, propodeum, and venter of thorax, 
black; legs mostly immaculate lemon yellow, only base of coxae some¬ 
times narrowly black, and tarsi stramineous-yellow; stigma dark 
brown, faint rudiment of submarginal band present; peduncle black, 
upper two-thirds of first abdominal segment black to brown, lighter 
beneath, upper third of second segment brown black, lower edges of 
dark areas irregular, dorsum of posterior half of abdomen lightly 
infuscated, and most or all of its lateral surfaces and venter ochreous- 
yellow. 

Head from above three-fifths as long as its maximum width, face 
rather well-rounded transversely between eyes, more prominent 
dorso-ventrally, eyes and face not abruptly set apart at their junc¬ 
tion, vertex moderately convex, hind edge of head feebly convex, 
hence head not approaching rectangulate-ovate from above; lower 
portion of genae and most of malar space polished, shiny, upper 
part of cheeks becoming strigose-reticulate, ocellar area finely punc¬ 
tate, also bearing small umbilicate punctures, rest of head more 
coarsely reticulate-punctate, and moderately hairy, antennae more 
densely hairy; pedicel scarcely twice longer than its maximum thick¬ 
ness, conical, about a fourth longer than FI, Fl nearly a fifth longer 
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than each of F2 to F5, latter joints uniform in dimensions and 
barely longer than wide, club as thick as funicular joints, tapering 
to a blunt tip, and slightly longer than F4 and F5 combined; pro- 
notum and mesonotum rather coarsely umbilicate, anterior-lateral 
sclerite of mesopleura densely papillose, posterior area aciculate- 
punctate, polished; propodeum coarsely reticulate, or rugose, groove 
limited in front by a rounded carina, and with a polished depres¬ 
sion in anterior portion; 12 or 13 setae on submarginal vein; abdo¬ 
men polished, smooth, with only small parts granulose, area of ovi¬ 
positor sheath densely and rather coarsely punctate, hairy. 

Male .—Length 2.2 to 2.5 mm., fairly slender, blacker than female; 
head black, except oral area narrowly brown, scape sometimes dusky; 
sides of pronotum yellow, the yellow area emarginate in front and 
below, rest of thorax, the propodeum and peduncle, black, legs 
lemon yellow except basal half to two-thirds of coxae black; abdo¬ 
men brown-black above, shading to brown on the sides; funicular 
joints not much longer than broad. In proportions of the head, 
sculpture, and vestiture of the submarginal vein, the two sexes are 
alike. 

Type. —Female, U.S.N.M. No. 42244. Alpine, Calif. (A. C. 
Kinsey). 

The allotype is with the type in the collection of the United 
States National Museum. 

Remarks. —Described from the type, allotype, and 12 male and 
female paratypes reared by Dr. A. C. Kinsey in the type locality 
from the galls of Plagiotroehus qymqueseptvm var. on Quercm 
engebnanni. The gall maker issued on February 24,1920. 

All the males of this species at hand are predominantly black, 
resembling closely the dark variety dorsalis of D. qweroi-lanae 
(Fitch). The females are darker than those of querai-lame , but 
do not reach the degree of blackness present in the male of either 
of these two species. 


32. DECATOMA FOLIATAE Ashmead 

Decatoma foliatae Ashmead, Cun. Ent, vol. 13, no. 6, p. 136, June, 1881. 
Decatoma batatoides Ashmead, Can. Ent., vol. 13, no. 6, p. 136, June, 1881 
Budecatoma batatoides Ashmead, Trans. Amer. Ent. Soc., vol. 21, p. 319, 1894. 
(D. batatoides Ashmead designated type of new genns Budecatoma 
Ashmead.) 

Differs from the light-colored querd-laitae (Fitch) in having ver¬ 
tex and occiput continuously black, prescutum and scutel usually 
entirely so, also propodeum and mesopleura black; the dark males 
of fobatae are similar in degree and arrangement of black and yel¬ 
low, to qwerd-lanae var. dorsalis (Fitch); these species are similar 
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in size, number of setae on submarginal vein, and in coloration of 
the legs. 

Female .—Length 2.8 to 3 mm., fairly stout, colors yellow through 
reddish yellow to black; head color variable; occiput, vertex, and 
face at least down to antennal fossae always continuously black, 
sometimes as far as oral area, all or only upper portion of malar 
space black, and occasionally also hind portion of cheeks from malar 
space to occiput, temples more or less brown yellow, circumocular 
band and sometimes also an oblique stripe from it to scrobe, yellow, 
ocular band often broadening on face, edges of antennal scrobe 
usually narrowly yellow; scape dull yellow, basal two-thirds of 
pedicel brown, apex lighter, flagellum chestnut-brown; neck and 
front portion of mesal third to all of mesal half of pronotum, 
black; mesonotum at times entirely black, at least prescutum and 
scutel black, their lateral margins sometimes brown-yellow, scapulae 
and axillae variously brownish or reddish yellow, in extreme cases 
almost entirely so but at least hind part of axillae black, mesopleura 
black, with upper edge adjoining tegulae sometimes yellowish, meta¬ 
thorax and propodeum black; legs yellow, coxae sometimes in part 
black, the inner and outer surfaces of hind pair more so; stigma of 
wings brown, only a rudiment of a submarginal band present; pe¬ 
duncle black, abdomen mostly brown-black, venter and posterior- 
lateral areas brown. 

Head from above about three-fifths as long as broad, face only 
feebly protruding and rounded, temples not prominent, hind edge 
of head almost straight transversely, vertex moderately convex, eyes 
not sharply set off from vertex and face, hence, head subrectangulate- 
ovate; malar groove polished, cheeks feebly reticulate punctate, rest 
of head more coarsely so, but ocellar area more finely punctured, 
head inconspicuously and rather sparsely hairy; antennae moder¬ 
ately hairy, pedicel almost a third as long as scape, and about a 
fourth longer than FI, latter approximately a fifth longer than 
each of F2 to F5, latter subequal in length and diameter, each only 
slightly longer than broad, club slightly thicker than funicular joints 
and somewhat longer than F4 and F5 combined; prothorax almost 
one-seventh narrower than head, and almost as broad as mesothorax, 
pronota and mesonota coarsely umbilicately punctate, moderately 
hairy, mesopleura finely papillose on front half, aciculate-punctate 
on posterior half; propodeai groove broad, shallow, anterior third 
polished, limited in front by a sharply curved carina, surface of 
propodeum as a whole irregularly and rather coarsely reticulate- 
rugose; 12 to 14 setae on submarginal vein; abdomen polished, 
smooth and bare except area of ovipositor sheath, which is punctate 
and hairy. 
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Male. —Length 2.5 to 2.9 mm., rather slender compared with 
females, distribution and relative degrees of yellow and black much 
as described for querci-lanae var. dorsalis (Fitch), as follows: Head 
black, a narrow ocular band and a short oblique stripe from it 
toward antennal scrobe, and oral area not up to antennal fossae, 
brownish yellow; scape dull yellow, pedicel brown on basal two- 
thirds, its apex lighter, flagellum brown on one specimen and 
yellowish on another, probably usually chestnut-brown; neck black, 
pronotum with a black rectangle on mesal third or more, its sides 
dull lemon yellow, mesothorax black, but sometimes hind portion 
of scapulae, pleura just below tegulae, and tegulae, brownish yellow; 
metathorax, propodeum, and peduncle black; legs a slightly lighter 
shade of yellow than sides of pronoton, except front and middle 
coxae blackish at base, darker on the anterior surface, hind coxae 
entirely blackish except apical fifth and small part of hind surface 
feebly brown yellow, stigma brown, band rudimentary; abdomen 
brown-black above and on most of lateral surface, venter brown. 

Pedicel twice as long as thick and slightly longer than FI, F2 
to F4 subequal in length and diameter, each about one-half longer 
than thick, the flagellum moderately hairy; male otherwise like 
female in dimensions of head, vestiture, and sculpture. 

Type locality. —Jacksonville, Fla. (W. H. Ashmead). 

Type. —Female, U.S.N.M. No. 2819. 

Remarks. —The type, allotype, and a series of mostly female para- 
types were used in preparing the redescription of the species. A 
few nontypes are at hand. Among these are two females received 
from L. H. Weld, who reared them from galls of OdUirhytis 
flcmpes (Gillette) at Moline, Ill. 

The lots listed below bearing Hopkins numbers are of special 
interest because they resemble the darker specimens of D. querci- 
lanae (Fitch). Here, as in the nigriceps-gloluli-duMa series, as well 
as in the florvda-ocoidentalia group, there appears to be an intergrad¬ 
ing of characters, with the result that arbitrary color marks of 
doubtful value need to be adopted to separate foliatae from querd- 
lame. Some of the present Hopkins specimens have only a small 
black patch on the scapulae, which with the rather broad black 
mid-dorsal band on the mesonotum, and the almost dark vertex, is 
regarded as a recognition mark of foliatae. I suspect that eventually 
a complete color series ranging from the lighter, mostly yellow 
quercirlanae to the darker, mostly black foliatae may be found when 
large numbers have been reared from different localities in the 
distributional limits of these species. Some of the Hopkins speci¬ 
mens are from galls of Disholoaspis, whereas all other foliatae 
known to date are from other cynipid genera. Most of the querci- 
67088—32-6 
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la/nae material at hand is from Andricus galls, although other 
cynipid genera are represented among its hosts. The Hopkins lots 
are as follows: 1 female (Hopk. U. S. 13685*) from gall of Dishol- 
caspis globulus (Fitch) on Quercus alba, reared April 5,1918, at Falls 
Church, Va., by William Middleton; a pair (Hopk. U. S. 15633*), 
reared by L. H. Weld from unidentified gall on Q. chapmani , May 
26, 1920, Clarabella, Fla.; 2 pairs (Hopk, U. S. 10773 9 ) from the 
galls of D. fasciata Bassett on Q. vel/utina , May 14, 1919, Falls 
Church, Va., and 1 pair (Hopk. U. S. 10777 b ), reared by S. A. Boh- 
wer on May 21 (female) and 14 (male), 1919, from undetermined 
galls on Q. minor at Poplar Bluffs, Mo. The males are all mostly 
black and have the characteristics of variety dorsalis of querei-lanae 
(Fitch). 

After repeated study I conclude that batatoides Ashmead is iden¬ 
tical with his species foliatae. The general color scheme and the 
limits of color variation are alike in the two lots, and no differences 
in head dimensions, sculpture of the malar space, cheeks and abdo¬ 
men, nor in the number of setae on the submarginal vein, can be 
found to justify retaining them as two species. Ashmead, in his de¬ 
scription of batatoides, says it “very much resembles foliatae * * * 
in punctation and shape,” and points out that they may be easily 
distinguished by size and color. But there are no such size and color 
differences in the types of the two Ashmead species. His descrip¬ 
tion of batatoides does not mention some outstanding color aspects 
found on the specimen designated by him as the type. The type 
(female) and allotype are certainly identical with his foliatae types. 
D. foliatae Ashmead was reared by Ashmead “ from leafy live oak 
gall,” Andricus foUatus (Ashmead) (Cynips q. foliatae Ashmead), 
and D. batatoides Ashmead was reared by the same worker “ from 
live oak potato gall,” Plagiotrochm batatoides (Ashmead) ( Cynips 
q. batatoides Ashmead). The live oak mentioned is probably 
Quercus virginiana. Both series are from Jacksonville, Fla. These 
galls are very different in structure, yet this Decatoma could live 
within each as a parasite. Could it be that these galls will prove 
to be alternate seasonal forms of one species ? 

83. DECATOMA FOLIATAE ARIZONICA, new variety 
Plate 2, Figure 23 

. Not distinguishable from D. foliatae Ashmead in the range of 
variation in the color of the head, pronotum, and mesonotum; the 
females of variety arizonica in the series at hand have the sides of 
the abdomen mostly brown yellow to ochreous-yellow, whereas these 
are darker in foliatae; specimens of the variety arizonica at hand 
differ also in being from 3.1 to 3.3 mm. long and in having 14 to 16 
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settle on the submarginal vein as contrasted with a length of 3 mm. 
and 12 to 14 setae on the latter vein in foUaiae. Both these lots 
are from cynipid galls on live oak, and when more specimens are 
reared they may not prove to be separable in the respects stated 
above, despite the difference in geographical distribution. 

Type. —Female, U.S.N.M. No. 42243, from Fort Grant, Ariz. 

Remarks .—In addition to the type and the allotype, this variety is 
represented by 5 female and 2 male paratypes reared at Washing¬ 
ton, D. C., on April 5,1882, from unidentified cynipid galls received 
March 24, 1882, and collected from live oak by H. K. Morrison at 
Fort Grant, Ariz. Some of the paratypes occur in the writer’s col¬ 
lection; the rest, together with the allotype, are in the National 
Museum. The specimens bear numbers 2634°, 2634°* and 2634 08 . One 
female (Hopk. U. S. 15604°), which I have determined as this va¬ 
riety, was reared by L. H. Weld, April 29, 1918, from a gall of 
Callirhytis ruginosus (Bassett), at Prescott, Ariz. Mr. Weld had 
galls of this species from Q. grisea and arizonica. 

34. DECATOMA WILTZAE, new species 

Nearest to D. marylandica Girault in being mostly back, but has 
the front and middle legs blacker, is distinctly smaller, and the head 
is more robust. 

Female .—-Length 2 mm ., fairly robust, color mostly brownish 
black, some parts yellow; head brownish black, oral space around 
base of mandibles brownish yellow; scape concolorous with face, apex 
of pedicel yellowish, rest like scape, funicular segments (specimens 
imperfect) yellowish and lightly infuscate, especially above; thorax, 
including tegulae, deep brownish black, slightly darker than head, 
upper front comer of pronotum with a trianguar patch of lemon 
yellow; front and middle coxae mostly, hind coxae entirely, outer 
disks of front and middle, and all of hind femora and tibiae, dark 
brown, except ends narrowly; legs otherwise yellow, tarsi light, 
approaching stramineous; stigma dark brown, submarginal band 
rudimentary, propodeum, peduncle and abdomen brown black. 

Head two-thirds as long as broad, subglobose, broadening behind, 
face from above feebly protruding beyond eyes, receding rather 
sharply below antennal fossae, eyes and face moderately set off at 
their junctions, hind edge of head broadly, vertex more sharply, con¬ 
vex; malar space behind groove, and cheeks entirely smooth, pol¬ 
ished, bare, numerous small umbilicate punctures on vertex and occi¬ 
put, face subreticulate and moderately hairy; pedicel half as long 
as scape, two and a half times as long as its own diameter at apex, 
and more than twice as long as FI, FI not so broad as and slightly 
longer than F2, F2 and F3 each scarcely longer than wide, rest of 
antenna not present, but F4 and F5 probably as broad as long; head 
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only a twelfth broader than pronotum, and as broad as mesothorax; 
umbilicate impressions of pronotum and mesonotum shallow and in" 
distinct, these nota rather sparsely hairy, anterior half of meso- 
pleura shagreened, posterior portion feebly aciculate and minutely 
and sparsely punctate; about 12 setae on submarginal vein; propo- 
deal surface rather feebly and variously rugose, the groove broad, 
moderately concave transversely, and not prominently sculptured, 
in front by V-shaped carina, apex of V acute, more so than 
in other species studied; abdomen highly polished, smooth, and bare, 
except posterior face around ovipositor sheath, which is conspicu¬ 
ously hairy. 

Male .—Length 2 mm., slenderer and legs blacker than female, color 
otherwise more variable; only oral area yellowish as on the female, 
or face almost up to antennal fossae, circumocular band broadly be¬ 
low and narrowly above, and a stripe from each eye obliquely toward 
scrobe, ochreous-yellow; lateral surfaces and hind edge of pronotum, 
and a pair of subparallel lines on lateral thirds converging toward 
front margin, yellow; mesothorax black, sometimes upper part of 
mesopleura and lower edges of scapulae, axillae and scutel, yellow 
brown; legs as on female but the brown black of middle legs both 
more extensive and intense; propodeum, peduncle, and abdomen 
brown black. 

Head not so robust as on female, not quite two-thirds as long as 
broad, sculpture of head, mesopleura, and abdomen as on female, but 
carina limiting front of propodeal groove with rounded apex on one 
specimen; 12 or 13 setae on submarginal vein; ratio of scape and 
pedicel as in female, FI a third longer than thick, F2 a fifth longer 
than wide, rest of antennae lacking, but F3 to F4 probably only 
slightly longer than wide. 

Type locality .—Paso Robles, Calif. 

Type.—Female, U.S.N.M. No. 42247. 

Remarks .—Described from the type, the allotype, and two male 
paratypes. The allotype is placed with the type in the National 
Museum and the paratypes are in my collection. All these were 
reared by Dr. A. C. Kinsey at the type locality from the galls of 
Andricus uciltzae Fullaway on Quercm lobata. The cynipid gall 
makers issued on March 7,1920. 

Later I find six females (Hopk. U. S. 15608*) reared by L. H. 
Weld on June 5 and 17, 1918, from undetermined galls on Q. suber, 
at San Jose, Calif. They range from 1.6 to 2.3 mm. in length, the 
head dimensions vary from five-ninths to two-thirds as long as broad, 
head rounded, subglobose, and the setae on the submarginal vein 
number from 11 to IS, mostly 12. This lot agrees with the types also 
in the following essential respects: F2 to F5 subequal, all about as 
broad as long, but becoming gradually larger toward dub, face and 
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genae subreticulate, except cheeks along lower hind edge of eye 
smooth, polished, malar space feebly strigose; anterior lateral portion 
of mesopleura shagreened, hind part aciculate punctate, anterior end 
of propodeal groove limited by a V-shaped carina, sides of abdomen 
entirely unsculptured and highly polished, smooth. The body is 
entirely black, only the front upper-lateral corners of pronotum are 
brown yellow; legs variable in color, front and middle coxae yellow 
to entirely infuscate, hind coxae always black, femoral and tibial 
disks of all legs more or less black, those of front pair feebly to those 
of hind legs entirely so. The agreement of this series with the types 
is so close that I am certain that these are the same species even in 
the absence of host records for the latter lot. The dimensions of the 
funicular joints in this series of specimens confirms my descriptions 
of these joints in the imperfect types. 

Sis females and four males (Hopk. U. S. 15600*) were obtained on 
April 22, 24, 25, and 29, 1918, from galls taken at Flagstaff, Ariz. 
According to the data on the pins these came from galls on Rhodites 
fusiformans Ashmead on Rosa sp. The rearing records accompany¬ 
ing the specimens from these galls, however, do not coincide with the 
data on the pins. Aside from the confusion in the records, it is quite 
unlikely that a Decatoma known from an oak gall would also in¬ 
habit galls on plants so far removed in relationship as the rose. I 
have studied these specimens repeatedly with great care and am satis¬ 
fied that they are Decatoma wUtzae. I find no characters that are at 
variance with the essential features of the other specimens at hand. 
It is probable that the host is a gall on oak. 

35. DECATOMA MARYLANDICA Giranlt 
Plate 2, Figure 25 

Decatoma marylandica Girault, Bull. Brooklyn Ent. Soc., vol. 2, p. 112, 1916. 

Besembles Z>. florida Girault in being mostly black; but fiorida has 
head twice as wide as long, only the anterior-lateral comers of the 
pronotum yellow, and legs yellow except coxae, which are black; in 
Z>. manjlandica the head is about three-fifths as long as wide, lateral 
surfaces of pronotum yellow full length, but narrowly on posterior 
half, and at least the hind femora and tibiae black. 

Ferode .—Length 2.5 to 3 mm., fairly robust, color mostly black; 
head black, with fine ocular ring of yellow-brown, labium and palpi 
yellowish white; scape and pedicel lemon yellow, but basal two-thirds 
of latter brown above, FI to F3 dusky, F4, F5, and dub light chest¬ 
nut brown; pronotum black, anterior-lateral half broadly and pos¬ 
terior half narrowly yellow, lower edge of notum black; rest of 
thorax and propodeum black, tegulae brown; front and middle legs 
lemon yellow, except base of coxae and outer femoral disks, which 
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are faintly brown or brown black, middle pair somewhat darker, 
basal four-fifths of hind coxae black, the femora and tibiae brown 
black, except base and apex narrowly, tarsi almost stramineous, 
other parts of legs lemon yellow; stigma dark brown; peduncle and 
most of abdomen black, or abdomen in part brownish black on the 
sides. 

Head three-fifths to four-sevenths as long as broad, face protrud¬ 
ing rather strongly beyond eyes, well-rounded and distinctly set off 
from eyes, vertex feebly convex above transversely, back edge of head 
almost straight; all of vertex finely and densely punctate, with sparse 
small umbilicate punctures, malar space smooth, shiny, cheeks finely 
strigose-punctate, scantily hairy, face reticulate-punctate, moderately 
hairy; pedicel a fourth longer than FI, latter slightly longer than 
F2, F2 to F5 subequal in length, each only slightly longer than thick; 
mesothorax almost as broad as, and pronotum about one-sixth nar¬ 
rower than, head; pronotum and mesonotum coarsely punctate, punc¬ 
tures umbilicate and almost contiguous, anterior half of mesopleura 
finely and densely pitted, posterior half aciculate-punctate; propodeal 
surface rather coarsely and variously reticulate, groove broad, its bot¬ 
tom rounded and rugose, the anterior fourth smooth, shiny, groove 
limited anteriorly by a broadly V-shaped carina with rounded apex; 
submarginal vein with about 16 setae; abdomen polished and smooth, 
and bare except moderately hairy along ovipositor sheath. 

Male. —Unknown. 

Type locality .—Glenn Dale, Md. 

Holotype. —Female, U.S.N.M. No. 20364. 

Originally described from the holotype, and presumably also an¬ 
other female from oak at Washington, D. C., which Mr. Girault had 
at hand. The holotype was collected at large in a woods on June 26, 
1916. Two additional females were sent me by Dr. J. McDunnough 
from the entomological collections of the Canadian Department of 
Agriculture, Ottawa. These agree in every way with the type and 
the Washington specimen, and issued June 3,1911, from the galls of 
Neuroterusbatatus (Fitch). The galls were collected by H. G. Payne 
at Bear River, Nova Scotia. This is the oak potato gall, and appears 
on white oak (Quercus alba). 

*6. DECATOMA FLORIDA Girault 

Deoatomo florida Gieault, Descriptiones hymenopterorum chalddoidlcarum 
variorum cum observatlonibus, pt. 5, p. 6, 1917; Proc. U. S. Nat Mus.. vol. 
58, p. 208, 1920. 

Most like marylandiea Girault from which it may be distinguished 
by characters given before the description of that species. 

Female, Length 3 to 3.1 mm., fairly robust, body almost entirely 
black; head black except a narro w ocular band of yellowish brown, an 
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inconspicuous stripe from each antennal fossa to base of mandibles, 
and oral area narrowly, brown, palpi light yellow, gula light brown; 
scape light lemon yellow, almost stramineous, pedicel yellowish brown 
above, sometimes darker on sides, ring joint and flagellum light yel¬ 
lowish brown; dorso-cephalic corner of pronotum yellow, rest of 
thorax, including propodeum, black, tegulae brown; legs yellow, but 
all coxae black, and tarsi stramineous; stigma not densely brown; 
peduncle and abdomen entirely black. 

Head always distinctly twice as wide as long, face almost flat, 
scarcely protruding beyond a straight line tangent to front edge of 
eyes, vertex elevated somewhat abruptly between hind ocelli, upper 
hind edge of head quite straight, occiput broadly concave, temples 
fairly prominent, hence head from above strongly rectangulate-ovate; 
vertex feebly umbilicate and finely and densely punctate, malar groove 
entire, malar space reticulate-punctate, and sparsely hairy like genae 
and face; pedicel slightly more than twice as long as its greatest 
width at apex, and one-fourth longer than FI, latter a fourth longer 
than thick and only slightly longer than F2, F2 to F5 subequal, F2 
and F3 each a bit longer than thick, F4 and F5 scarcely longer than 
wide, club as long as F5, F4, and a third of F3 combined; pronotum 
narrower than head and mesothorax, and thorax rather coarsely 
umbilicate above, moderately hairy, front of mesopleura finely punc¬ 
tate, hind half aciculate-punctate; submarginal vein with a row of 
16 to 17 setae; propodeal surface quite coarsely and variously sculp¬ 
tured, nearly reticulate, groove fairly deep, posterior two-thirds 
crossed by several subparallel rugae, the anterior third polished, and 
limited in front by a V-shaped carina with a rather sharply rounded 
apex; abdomen polished, smooth, and bare, except area of ovipositor 
sheath hairy and punctate. 

Male. —Unknown. 

Type locality. —Jacksonville, Fla. 

Type. —Female, U.S.N.M. No. 20868. 

Remarks. —Girault’s original description was based on the type 
and a female paratype in the United States National Museum and 
collected at the type locality by W. H. Ashmead. No further facts 
are known about this material. In studying the National Museum 
specimens of this genus I have found eight additional individuals 
of this species that no doubt belong to the original lot taken by Ash¬ 
mead but were overlooked by Girault. They bear the same locality 
label as the types, and agree with them in color and structural 
features. On one of the pins is written “A. flood ,” which is the 
only hint we have concerning the host of this species. A. flood is 
Andricus flood (Walsh), which forms galls on Quercus alba. 

It is of interest that no males are known. It is possible that some 
specimens of that sex belonging to this species are confused with the 
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mostly black males of other species, notably variety dorsalis of 
D. guerci-lanae (Fitch). As noted heretofore, the mostly black males 
of several species belonging to the division of this genus without 
submarginal wing bands are so similar that they are not yet dis¬ 
tinguished. This species must be reared in order to obtain males 
that can safely be associated with the known females. 

Girault did not indicate in his privately published description of 
1917 that D. florida is a new species. It is the first record of this 
species in the literature, however, and is therefore the original 
description. The second description, 1920, erroneously designates 
it as a new species. There is no question concerning the identity of 
the forms he had at hand on the two occasions. The locality, dates, 
and descriptions agree, and in each article this species is likened to 
Girault’s D. mcarylandica , which is similar to D. florida. 

87. DECATOMA GRACILIS Fullaway 

Deeatoma gracilis Foixawav, Journ. New York Bnt. Soc., vol. 20, p. 280,1912. 

Described by Fullaway from the holotype male. The type was 
reared by Mrs. Bose Patterson Blakeman from the gall of Andrians 
ccMfomicus (Bassett) at Stanford University and is housed in the 
collection of that institution. It bears lot number 508, sub. 30. Dr. 
Isabel McCracken writes me that the type locality is St. Helena, 
Napa County, Calif. 

I have not seen this type. Doctor McCracken kindly compared 
with it some specimens from my Kinsey material reared from Andri¬ 
ans galls in California, which seemed to me to fit the description. 
She reports that my specimens do not agree with the type. The color 
phase of the original description indicates strongly that the type is 
a specimen of an extreme dark form of male similar to variety dor¬ 
salis (Fitch) of guerci-lanae. This form of male also occurs in 
foliatae Ashmead, foliatae var. arisonica Balduf, and in my species, 
guingueseptae and mltzae. Some dark males of foliatae , vnltsae, 
and variety dorsalis (Fitch) are known from Andrians species. They 
agree with gracilis Fullaway in being mostly black with legs mostly 
yellow. Much variation in the degree of yellow on the head, pro- 
notum, and legs, as well as on the mesonotum, occurs on the series of 
■dorsalis and dorsalis-like males at hand. The type of D. gracilis 
Fullaway is black and has only the anterior of the face, the prono- 
tum, “ except for a median V-shaped black area anteriorly,” and legs, 
except “ mid and hind femora and tibiae and hind coxae outwardly 
marked with black,” lemon yellow. This color picture comes within 
ihe limit s of color variation in my series of the mostly black males 
named above. Especially is the lemon yellow characteristic on this 
black form of male. I am unable to identify D. gracilis Fullaway 
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with certainty with any material at hand. Further rearings from 
the galls of A. cattfornicus (Bassett) in the type locality are neces¬ 
sary to determine the status of Fullaway’s species. 


HOSTS OP THE SPECIES OF DECATOMA 

Most of the known North American species of Decatomw live 
within galls made by Cynipidae. It is probable that they are para¬ 
sitic on the larvae of the gall makers, but this relation has been 
demonstrated only in the case of D. flam Ashmead, by Triggerson. 
In the list below, the gall makers are cited as the hosts, but it is 
to be understood that the parasites may possibly develop on other 
insects that commonly share galls with the makers. 

Decastorm amsterdamensis Girault has been reared from Har- 
molita spp., or joint worms. D. nubilistigma Walsh was obtained 
from a ceeidomyid gall on willow, and D. queroi Ashmead from a dip¬ 
terous gall on oak. D. flamminnewentris Girault is apparently di¬ 
rectly parasitic on the bogus yucca moths, Prodomes spp. The stem 
swelling on Mimosa, which yielded D. mimosae Balduf, may prove 
to be a cynipid gall. 

Hymenoptera 


HOST SPECIES 


PARASITE (DECATOMA) 


Acraspis erinacei (BeutenmueUer) 
macrooarpae Bassett- 

Adleria sp__ 


quercirlanae (Fitch) 
flava Ashmead 
disholcaspidis Balduf 
ooddentalis Balduf 


AmpJiibolips confluentus spongiflca (OstenSacken) _ vwrians Walsh 
inanis (Osten Sacken)- varians Walsh 


Andtrious aoiculatus BeutenmueUer. 


quercirlanae (Fitch) 
quercirlanae dorsalis (Fitch) 


califomicus (Bassett)_ 

flood (Walsh)_ 

flood var_ 

floridensis (BeutenmueUer) 

foliatus (Ashmead)_ 

lasius areolarius Kinsey_ 


isis Girault 
\ gracilis FuUaway 
florida Girault 
. quercirlanae (Fitch) 
quercirlanae dorsalis (Fitch> 
_ querd-lanae (Fitch) 

_ flava Ashmead 
.. foliatae Ashmead 
. occidentals Balduf 


lasius lasius Ashmead.. 
lasius sublasim Kinsey. 

murtfeldtae Ashmead.. 


occidentals Balduf 
subimmaculata Girault 
' occidentals Balduf 
suUrrmaculata Girault 
Jyrevilolae Balduf 
flava Ashmead 
quercirlanae (Fitch) 
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Mdricua pattoni (Bassett)_ querd-lanae (Fitch) 

petiolicola (Bassett)_ querd-lanae (Fitch) 

petiolicola var_ querd-lanae (Fitch) 

pomiformis (Bassett)_ isis Girault 

pomiformis maculipennis (Kieffer)- subimmaculata Girault 

pomiformis rossi (Kieffer)_ pomiformis Balduf 

quinqueseptum var_ flava Ashmead 

f isis Girault 


speotaliUs Kinsey. 


| sWbimmaoulata Girault 
_ isis Girault 


suttoni (Bassett)_ 

tectumarum Kinsey_ gloluM Balduf 

iubularius Weld_ flava Ashmead 

tumerti (Ashmead)_ lanae Ashmead 

J lobatae Balduf 
“{idltzae Balduf 

sp- occidentals Balduf 

f dubia Walsh 
[ dubia rufosa Balduf 


wiltzae Fullaway. 


Belonocnema fossoria Weld- 


Biorhiza caepuliformis 
forticornis (Walsh). 


(Beutenmueller)_ varians Walsh 

globuli Balduf 


\ nigriceps Walsh 
[querd-lanae (Fitch) 

ilaIHrhytis comigera (Osten Sacken)_ novasootiae Balduf 

fbrevilobae Balduf 

flavipes (Gillette)__ 


gemmaria (Ashmead). 


ruginosus (Bassett)- J 


foliatae Ashmead 
querd-lanae (Fitch) 
varians Walsh 
’ dlsholcaspidis Balduf 
foliatae arisonica Balduf 
globuli Balduf 
occidentals Balduf 
sottula (Bassett)- querci-lanae (Fitch) 

seminator (Harris)_Ashmead 

[querci-lanae (Fitch) 

tubicola (Osten Sacken)_ flava Ashmead 

j querd-lanae (Fitch) 

] querei-lanae dorsalis (Fitch) 
querd-lanae (Fitch) 


tumiflea (Osten Sacken). 


sp- 

sp- 


subimmactUata Girault 
varians Walsh 


Compsodryoxenus humilis Weld _-_ flava Ashmead 

\ flava Ashmead 

Cynips pezomaohoides Osten Sacken_ 


pezomachoides erinacei (Mayr)_ 

i oeldi var__ 


pezomachoides Balduf 
querd-lanae (Fitch) 

. flava Ashmead 
« occidentalis Balduf 
querd-lanae (Fitch) 


Biplolepis echina Osten Sacken_ occidentalis Balduf 

Bisholcaspis corallina (Bassett)__ J duMa domei Seaway 

ocoidentalis Balduf 

- dubia domei Fullaway 

- disholcaspidis Balduf 


chrysolepidis Beutenmueller. 
dnerosa (Bassett)__ 
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eldoradensls var_ 


mamma (Walsh). 


t. . , , ' . ■ ... dubia dornei Fullaway 

Disholcaspis coraMna ( Bassett)-( occidental* Balduf 

^ .. . dubia dflanel Fullaway 

eldoradensis (Beutenmueller)-( vari(m Walsh 

T . f cZwfria doanei Fullaway 

eldorademis var-{yio 6 „li Balduf 

Walsh 

fa8data Bassett_■ foliatae Ashmead 

variant Walsh 
dw&to Walsh 

rufosa Balduf 
flava Ashmead 

globulus (Fitch)_ foliatae Ashmead 

globuli Baldnf 
querci-lanae (Fitch) 
querci-lanae dorsalis (Fitch) 
’dubia Walsh 

% nigriceps Walsh 

mamma (Walsh)- \ qu er(Mame (Fitch) 

querci-lanae dorsalis (Fitch) 

mamma var_ dubia rufosa Baldnf 

plumb ell a Kinsey_ dubia doanei Fullaway 

dubia Walsh 

sponglo&a Ka,rsch_; dubia rufosa Balduf 

globuli Balduf 

. -. . \ occidental^ Balduf 

trmkeensis (Ashmead)- \euMmmaoulata Girault 

sp_ disholcaspidis Balduf 

sp_ flava Ashmead 

sp_ globuli Balduf 

sp_ globuli Balduf 

sp_- varians Walsh 

DryorMzoxenus floridanus Ashmead- bicolor Ashmead 

Harmolita hordei (Harris)_ amsterdamensis Girault 

sp_ amsterdamensis Girault 

Hemadis nubillpennls Ashmead_ vaocinlicola Balduf 

Heteroecus dasydactyli (Ashmead), or E. mel - subimmaculata Girault 

anoderma Kinsey. 

paciflcus (Ashmead)_’_ subimmaculata Girault 

paciflcus paciflcus (Ashmead)_‘_ subimmaculata Girault 

sp_ subimmaculata Girault 

’flava Ashmead 

, r . . .. . _ » marylandica Girault 

Neuroterus status (Fitch)- -Lomsootiae Balduf 

querci-lanae (Fitch) 

batatus noxiosus form rwxiosus (Bassett)— flava Ashmead 

majails (Bassett)_ queicv-lanae (Fitch) 

querci-lanae dorsalis (Fitch) 

. flava Ashmead 

noxiosus (Bassett)_' . 7 _ 

quercirlanae dorsalis (Fitch) 

quercicola paciflcus varians Kinsey_ lobatae Balduf 

saltatorius (Edwards)- querci-lanae (Fitch) 


truckeensis (Ashmead). 


Neuroterus bdtatus (Fitch). 


ma jails (Bassett). 


noxiosus (Bassett). 
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Plagiotroohus batatoides (Ashmead)- foliatae Ashmead 

Usi8 Girault 

chrytolepidicola (Ashmead)- [ocoUtmtalis Balduf 

chrysolepidioola pugnus Kinsey- varhans Walsh 

cowii (Bassett)_ flmipes Balduf 

frequens frequent (Gillette)_- various Walsh 

punotatus (Bassett)- varians Walsh 

quinqueseptum var_ quinqueseptae Balduf 

tumiflca (Osten Sacken)- nigriceps Walsh 


Miscellaneous 

Dipterous gall on Quercus laevis Walter ( cates 
baei Michaux). 

Prodowus quinquepanciellm Chambers- 

y-inversus Riley—-- 

Bfoabdophaga batatas (Walsh)- 

Stem gall on Mimosa biuncifera _ 
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EXPLANATION OP PLATES 


The photographs of the wings on Plates 1 and 2 were made by 
A. D. Eldredge, formerly in charge of photography at the University 
of Illinois, and the drawings by Mrs. W. V. Balduf. The photo¬ 
graphed wings are all to the same scale, and the drawings of Plates 
3 and 4 vary slightly in the rate of magnification. 
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4. 
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7. 

8 . 
a 

10 . 

n. 

12 . 

is. 


Figure 14. 
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Plate 1 

Decatoma vacciniicola, new species. Right front wing. 

Decatoma flava Ashmead. Right front wing. 

Decatoma lanae Ashmead. Right front wing. 

Decatoma amsterdamensis Girault. Left front wing. 

Decatoma texana, new species. Right front wing. 

Decatoma disholcaspidis , new species. Left front wing. 

Decatoma nubilistigma Walsh. Left front wing. 

Decatoma tricolor Ashmead. Left front wing. 

Decatoma iste Girault Right front wing. 

Decatoma various Walsh. Right front wing. California. 
Decatoma varians Walsh. Left front wing. Illinois. 

Decatoma dubia Walsh. Right front wing. 

Decatoma dubia rufosa, new variety. Right front wing. 

Plate 2 

Decatoma dubia doanei Fullaway. Left front wing. 

Decatoma lobatae , new species. Right front wing. 

Decatoma globuli , new species. Right front wing. 

Decatoma novascotiae, new species. Left front wing. 

Decatoma ftamuvinneiventris Girault. Right front wing. 

Decatoma ocoidentalis , new species. Left front wing. Arizona. 
Decatoma ocoidentalis, new species. Right front wing. California. 
Decatoma brevUobae, new species. Left front wing. 

Decatoma nigriceps Walsh. Right front wing. 

Decatoma foliatae arizonica, new variety. Left front wing. 
Decatoma pomiformis, new species. Left front wing. 

Decatoma marylandica Girault. Left front wing. 

Decatoma querdrlanae (Fitch). Right front wing. 
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Plate 3 

Figure 27. Decatoma flamminneiventris Girault. Pronotum, male. 

28. Decatoma flmnmimmiven tris Girault. Umbilicate punctures of 

scutel, greatly enlarged. 

29. Decatoma flamminneiventris Girault. Mesonotum, male, a, Pre¬ 

scutum; b, b, scapulae; c, c, axillae; d, scuteL 

30. Decatoma vacciniicola , new species. Male antenna. Sensoria. 

31. Decatoma vacciniicola , new species. Female antenna. Sensoria. 

32. Decatoma lame Ashmead. Female antenna. 

33. Decatoma vacciniicola , new species. Front wing; a, submarginal 

vein; b, marginal vein; c, postmarginal vein; d, stigmal vein; 
e, submarginal band; /, cubital row; g, subdiscoidal row. 

34. Decatoma disholcaspidis, new species. Front wing. 

Plate 4 

Figure 35. Decatoma vacciniicola, new species. Female propodeum. Dorsal 
view. 

36. Decatoma vacciniicola, new species. Male propodeum. Dorsal 

view. 

37. Decatoma flamminneiventris Girault. Female propodeum. Dorsal 

view. 

38. Decatoma lanae Ashmead. Female propodeum. Dorsal view. 

39. Decatoma flora Ashmead. Female propodeum. Dorsal view. 

40. Decatoma vacciniicola, new species. Female. Front view of head. 

Antennae removed. 

41. Decatoma flamminneiventris Girault. Male. Head, dorsal view. 

42. Decatoma flava Ashmead. Male. Head, dorsal view. 
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Wings of Various Species of Decatoma 

For explanation of plate see page 93. 
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Wings of Various Species of Decatoma 

FOR EXPLANATION OF PLATE SEE PAGE 93 
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Parts of Various Species of decatoma 

FOR EXPLANATION OF PLATE SEE PAGE 94. 
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PARTS OF VARIOUS SPECIES OF DECATOMA 
For explanation of plate see page 94. 
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(Principal references are given in bold-face figures, synonyms in italics. See 
page 89 for list of hosts of the species of Decatoma) 


Decatoma Spinola, 4,7,19,28,29,60,82. 
amsterdamensls Girault, 9, 20. 
arizonica, new variety of foliatae, 
10,11, 77, 82, 88. 
autumnalis Girault, 66, 67. 
batatoides Ashmead, 79, 82. 
bicolor Ashmead, 8, 29. 
brevilobae, new species, 10, 45, 56. 
catesbaei Ashmead, 14,16. 
compressa Girault, 66, 67. 
disholeaspidis, new species, 8, 23, 
25,55. 

doanei Fullaway, variety of dubla, 

10, 39, 43,45. 

dorsalis (Fitch), variety of quercl- 
lanae, 10, 74,76, 77,79,81,82,88. 
dubia Walsh, 2, 10, 30, 32, 33, 38, 
39, 41, 42, 43, 45, 49, 50, 54, 65. 
dubia variety doanei Fullaway, 10, 
39, 43, 45. 

dubia rufosa, new variety, 10, 41, 
43, 49. 

excrucians Walsh, variety of nigri- 
ceps, 66. 

flamminneiventris Girault, 7, 10, 
23, 52, 53, 54, 55. 
flava Ashmead, 8, 12, 14, 18, 20, 
22,23,25,26,30. 
flavicollis Ashmead, 72, 74. 
flavicoUis Walker, 72, 74. 
flavifrons, new variety .of occiden¬ 
talis, 9, 61. 

flavipes, new species, 10, 52, 53. 
florida Girault, 10, 11, 60, 61, 85, 
86 , 88 . 

floridana J. B. Smith, 72, 74 
foliatae Ashmead, 10,11, 72,77,78, 
79, 81, 82, 83, 88. 

foliatae arizonica, new variety, 10, 

11, 77, 82, 88. 

globuli, new species, 2,9,10,47,49, 
50, 65. 

gracilis Fullaway, 88. 
hyalipennU Walsh, 72, 74. 
isis Girault, 9, 30, 32. 
kelloffffi Fullaway, 33, 37. 
lanae Ashmead, 9,19, 29. 
lobatae, new species, 10, 45. 
marylandica Girault, 10, 11, 83, 
85, 86, 88. 


Decatoma michiganica Girault,- 72, 74 
mlmosae, new species, 8, 25. 
nigriceps Walsh, 2, 8, 9, 50, 58, 62, 

65, 66. 

nigriceps var. excrucians Walsh, 

66 . 

mbilistigma Ashmead, 12. 
nubilistigma Walsh, 9, 12, 13, 26, 
29. 

novascotiae, new species, 10, 47, 
50, 52. 

occidentalis, new species, 9, 58,60, 
61,62. 

occidentalis flavifrons, new va¬ 
riety, 9, 61. 

pezomachoides, new species, 11, 69. 
phellos Ashmead, 33. 
pomiformis, new species, 12, 70. 
querci Ashmead, 18. 
querci-lana-dorsalis (Fitch), 76. 
querci-lanae Ashmead, 72, 76. 
querei-lanae (Fitch), 12, 66, 72, 
74, 75, 76, 77, 79, 81 
querci-lanae var. dorsalis (Fitch), 
10, 74, 76, 77, 79, 81, 82, 88. 
quinqueseptae, new species, 10,11, 
77, 78, 88. 

rufosa, new variety of dubia, 10, 
41, 43, 45, 49. 

simplioistigma Walsh, 72, 74. 
subimmaculata Girault, 12, 66, 67, 
68, 69, 70. 

texana, new species, 8, 22. 
vacciniicola, new species, 8,12,14, 
15,19. 

vartans Provancher, 12. 
varians Walsh, 9, 12, 13, 30, 32, 
33, 35, 37, 88, 49, 66. 
wiltzae, new species, 10,11,77, 83, 
85, 88. 

Decatomini, 1, 2, 3,4. 

Eudecatoma Ashmead, 4, 61. 

batatoides Ashmead, 79. 

Eurytoma Illiger, 1. 

Eurytomidae, 3. 

Eurytomini, 2, 4 
Harmolita, 1, 21 
Isosoma, 21. 
hordei, 21. 

Spalangia querci-lanae Fitch, 72. 
querci-lanae var. dorsalis Fitch, 76. 
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THE BUFFALO MOTIVE IN MIDDLE CELEBES 
DECORATIVE DESIGN 


By Waiter Hough 

Head Curator of Anthropology, United States National Museum 


An acquaintance -with middle Celebes design was derived from 
a study of a collection brought from that island in 1916 by H. C. 
Raven, explorer, and presented to the United States National Museum 
by Dr. W. L. Abbott. The collection is a general one illustrative 
of the material culture of the Malay groups on the middle Celebes, 
thoroughly labeled, and from its diversity and completeness reflect¬ 
ing great credit on the collector. 

Especially interesting are the varied examples of bark cloth, differ¬ 
ing in quality and character according to the uses to which they were 
put. Most of the bark-cloth specimens are costume or adiuncts of 
costume. There are, therefore, no great sheets of bark cloth as 
observed in the tapa of the Pacific islanders manufactured by pasting 
strips of the beaten bark together. The middle Celebes cloths are 
apparently a primitive type beaten out from a single strip of bark, 
thus forming pieces useful for turbans, loin cloths, and the like. 

It was seen at once that the decorated cloth, principally jackets 
and turban strips, bore designs new to the Museum and of unique 
character not related to any art hitherto observed in Malaysia. 

The contents of the designs are three elements or units, as circles, 
diamonds, and pairs of crescentic figures diverging outwardly from 
a base. These elements used in conjunction, sometimes in a definite 
order and again as units of design reaching the geometric, as suited 
the artist’s fancy, formed an interesting problem. Based on a knowl¬ 
edge of Pueblo Indian designs, it was more than suspected that the 
Celebes designs were zoomorphic. 

In studying other specimens in the collection this supposition 
became a certainty. Several hooks of horn and wood used for hang¬ 
ing articles in the house afforded the clue and themselves illustrated 
grades from the conventional to the realistic or vice versa, no asser¬ 
tions as to the order being stated. It will be seen that the realistic 
specimen represents a female figure standing between the horns of a 
buffalo (pi. 1, fig. 3). Another hook (pi. 1, fig. 5) shows a more 
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conventional treatment, a third (pi. 1, fig. 6) still more, •while a 
fourth is quite conventional (pi. 1, fig. 2). Horn spoons (pi. 1, figs. 
1 and 4) are still more conventional. It became evident that the 
makers of the hooks used the same design displayed in the bark-cloth 
decorations. On the bark cloth none of the designs is realistic, the 
difference between sculptural and decorative treatment being easily 
determined. It is suggested that the relationship between sculptural 
and decorative designs is not close, and this is due to the fact that 
they are radically different in their beginnings. 

The hooks also revealed several other interesting developments. 
The buffalo, on information of Dr. Gerrit S. Miller, jr., is the Indian 
Bos Gaur introduced into the Celebes art at some unknown time and 
not the small animal anoa with slightly curved horns native to that 
island. Another extremely interesting feature of the hooks is the 
female figure between the horns of the bull, which can be identified 
in Hindu mythology as Durga, the consort of Siva. There is evi¬ 
dently here the fact of the introduction of the Indian buffalo and 
the Siva cult and also the bringing of a particular art based on these 
motives. 

As stated, it is not possible now to assign a date to this introduc¬ 
tion. The development of the buffalo designs, which has proceeded 
rather far, has little bearing on the time necessary for its evolution, 
for the reason that a style may proceed to fruition at times quite 
rapidly and assume an indigenous aspect. 

The exclusive use of the buffalo designs in this area of the Celebes 
brings up the question as to whether they displaced previous nature 
designs. In answer it can only be said that there is no mixture with 
the buffalo design and no traces of an anterior decorative art can be 
discerned in the ethnological collection made by Mr. Eaven, none of 
which, except some parangs, are old. It would be expected that 
etching on cane tubes, widespread in the Pacific, would tend to 
preserve traces of older art, but specimens in the collection show 
only buffalo motives. (Pis. 8, 9.) 

There remains the supposition that the middle Celebes tribes had 
no indigenous decorative art at the time of the introduction of the 
Indian buffalo. This is worthy of consideration when the paucity 
of Malay decorative art is observed. The great collections of Dr. 
W. L. Abbott in the United States National Museum from the 
Philippines and other collections from the Malay area are singularly 
limited in the use of color and decorative design. The collections 
present a monotony of the natural color of materials. From this 
circumstance they present a primitive aspect. Nevertheless, if the 
Celebes people could take up and develop a new decorative art like 
the buffalo designs, there is every reason to believe that they had a 
basal art of their own, but probably quite limited in content. 
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DESIGN 

The proliferation of Celebes buffalo designs was facilitated by the 
presence of a suitable, receptive, and prevalent medium for placing 
and elaborating decorations. From these considerations the flo¬ 
rescence of the introduced buffalo designs would be assured. No 
doubt the presence or absence of media or fields for decoration has 
profoundly affected the progress of decorative art in all stages of 
man’s art history. 

Decorations of the Celebes bark cloth medium offered to the artist 
all the interesting problems observed by the transmutation of de¬ 
signs enforced by the areas to be covered, broader fields taking 
bolder designs made up of complete figures, smaller fields, units or 
fragments for bordering bands, and limited areas. 

Keeping in mind the process followed in the disintegration of 
designs in which presence and coherence of all the elements in 
juxtaposition is necessary at the beginning, we can trace the disso¬ 
lution from the complex to the simple designs. The complex designs 
drawn on broad areas are not and never have been realistic like the 
carved hooks. They were put on the surface under rigid limitations 
belonging to decorative art, and only when there has been a high 
development do realistic drawings appear, and then are not connected 
with useful decorations but are a distinct branch of art. 

The presence in the water-buffalo design of several elements 
capable of producing variety is especially noticeable. These are the 
eye, the curved horns, the ears, the standing figure, the forehead 
mark or diamond, which form the grammar of the designs. It is 
seen that the elements are not harmonious in the larger designs on 
account of the admixture of curvilinear and geometric elements 
in one design. This is especially seen in the cases where the horns 
remain in pairs with no terminus to the curves. Harmony is gained 
when geometries reach ascendency in the border patterns. 

The complete buffalo designs were segmented by the Celebes artist 
into several decorative units, all freely used in the various sequences. 
It is evident that the art had not progressed to the state where a 
surviving element, for instance the eye, only remains as a clew to 
the zoomorphic origin of the designs. The segments used are the 
horns in pairs and singly; the eyes; the ears; the diamond figure 
placed in the area between the eyes and base of the bull’s horns, 
apparently a sex symbol. The female figure seems to have suffered 
most from transmutation. Smaller adjuncts not clearly traceable 
to the key designs shown in the hooks are bands of solid color, 
hachuring, and series of short lines to diversify white areas. 

With these elements the Celebes artists produced unified results, 
indicating what may be termed a school of design. A singular fact 
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in the progress of this school is that the artists did not discover or. 
use interlocking running designs which the curving horns would 
patently suggest. The horns are freely used separately, as in the 
borders in Plate 2, a and b. The eyes have a tendency to be placed 
in pairs, as in Plate 2, .b, and other plates. The diamond figure 
is used entire, separated into two triangles (pi. 4, 6) or quartered 
(middle band in pi. 4, a ). Hachured diamonds are seen in Plates 2, a, 
and 4, 5. 

In some cases a purer decoration is applied over the whole surface, 
as in Plate 3, b, which has a symmetrical 4-part design repeated on a 
background spotted with numerous eye circles. This specimen shows 
more freedom and simplicity in handling the design and also con¬ 
siderable taste in the use of color. The design in Plate 3, a, is in 
contrast and would appear to be only a slight departure from 
realism. 

The figures in Plate 4, a, are disposed in panels and bandings. The 
designs are in four and the horn pairs arise from the base of the tri¬ 
angular half diamond. A cross figure like a flower and a commalike 
figure, apparently a stalked eye, are placed to produce variety and 
balance. A broader treatment is seen in Plate 4, b, where horns and 
eyes are combined into a treelike figure drawn in a triangular area 
and interspersed with similar alternating areas of bands and 
triangles. 

Plate 5 shows almost the only circular design, also in four parts, 
with wedges at the axis forming a 4-point star. 

Panel designs seem to be the most favored by the Celebes 
decorators, as seen in Plate 6, a, where a complete buffalo convention 
is surrounded by a border of horns and hachured diamonds and 
diamonds divided into four sections by two cross lines. The group of 
bars in the middle band appear as an addition to the customary units 
of design mentioned. Very few designs indicating motion are found 
in Celebes decorative art. One design whose axis is the St. Andrews 
cross is given the motion idea by four curving horns turning to the 
right (pi. 6, b). Apparently motion is indicated in a diagonal cross 
pattern shown on Plate 7, a-. Examples of geometric border designs 
are shown on Plate 7, 5, and varieties of these conventions may be 
seen on other illustrations (see pis. 2, a, and 4 ,a). 

Gourd containers of bottle shape and bamboo or coconut boxes 
and flutes are well represented in the collection. Ordinarily such 
objects are prevalent over a vast area in Malaysia and the Pacific 
islands and are examples usually of the best and most accurate art of 
decoration. Gourd and bamboo containers shown bn Plate 8 give 
examples of buffalo design executed with meticulous care. Espe- 
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daily instructive are the bands and panels of all-over geometric designs 
met with in many places over the region mentioned but which in this 
case are believed to be derived from the buffalo motives (pis. 8 and 9). 
Attention is called to the openwork projections at the ends of a 
weaving frame which shows the buffalo design at its highest 
excellence (pi. 9). 

BARK CLOTH IN THE CELEBES 

Bark cloth is quite generally used in the Celebes. It is made by 
the simple tools and processes accompanying the art wherever it is 
prosecuted. Naturally the art is of varying competency in different 
parts of its area- of distribution. The contrast between the bark cloth 
of Africa, Malaysia, and Polynesia is very great. That of Africa is 
crudest, of Malaysia intermediate, and of Polynesia best. There is 
evident connection of Malay bark cloth with that of Polynesia and it 
is possible that bark-cloth making in Africa is remotely derived from 
East Indian sources. 

Bark cloth seems to have an ancient and wide distribution in 
tropical and subtropical lands. The range of the art is seen to be 
limited by the distribution of forest elements having interlacing 
bark filaments capable of being softened and expanded by the uni¬ 
versal process of beating practiced in the range of the bark-cloth art. 

The tools necessary in the making of bark cloth are simple, but are 
the result of a knowledge that the expansion of the bark into cloth 
is facilitated by an implement having a succession of ridges on its 
surface. It was found that the ridged tool was essential to success in 
working the bark. This tool is therefore found wherever bark cloth 
is made. 

In the zones of the New World where the bark of proper texture 
occurs grooved beaters are found.* So far as they have survived 
only stone-age tools for bark beating are found in America as in 
Mexico, but wooden beaters may have been used. Ethnological 
specimens in the Abbott collections indicate that in Malaysia and in 
the islands off the coast of New Guinea stone beaters hafted in 
thong handles were the rule, but wooden grooved clubs were also 
used. In the Celebes the wooden clubs were required for softening 
the bark, which was then finished with the stone tools. Generally 
these are oblong-ovate slabs of stone grooved on one or both sides, 
or pestle shape as in some of the Papuan islands mentioned above. 
The Celebes form is a pounder of wood and stone (U.S.N.M. No. 
301345, from Koelawi). 

The material of which bark cloth is made in the Celebes has not 
been botanically identified. The b.ark used at Koelawi is from the 



waringau tree, possibly a -ficus. It appears from the specimens of 
cloth from different localities that several species of trees furnish 
bark, as some of the cloth is coarse and some quite fine; none, how¬ 
ever, having the softness of Samoan or especially Fijian tapa. The 
refinements observed in Polynesian bark cloth are not found in the 
more primitive examples of Malaysia. The Malays have not dis¬ 
covered or perhaps needed the method of increasing the size of the 
cloth by pasting strips together as in Polynesia, where sometimes 
immense pieces are made in this way. The Malay economy did not 
require spreads or partitions or costumes of this material. Curi¬ 
ously, in the Congo tapa is joined by sewing together pieces of 
regular size as in our familiar patchwork quilts. 

Some patterned tapa beaters are seen in the Celebes, but not of the 
fineness of those found in Polynesia, where the refinement of club 
pattern marks in the texture of the cloth is carried to a high point. 
The pattern marks resemble watermarks in paper and are likewise 
generally seen only by holding the fabric up to the light. Another 
refinement in Polynesia is seen in the perfuming of tapa cloths. 

Ho decorating devices are seen in Malaysia as the Samoan printing 
blocks or the Fijian carved bamboo strips. The decoration of Celebes 
and other Malay tapas is simply done free-hand with sticks dipped 
in color. No continuous border lines appear. In most cases the 
designs are painted on the tapa as individual units, that is, sprigged 
as in Hindu muslins, and with no intent to produce an all-over deco¬ 
ration as in most Polynesian tapas. 

The Celebes decorated bark cloth shows a limited range of color, 
soft red, yellow brown, and black being used. These are evidently 
vegetal colors derived from the plant environment. Aniline colors 
have found their way here and especially at Bada Toare are the for¬ 
eign dyes seen. As a rule the colors are semiskillfully laid on. In 
some instances the drawing is rather good. In general, while the 
water-buffalo art has found itself in design, the execution has lagged. 
It does not compare with the sure and intricate art of Borneo, and 
this is a point bearing on whether the Celebes art discussed here 
shows traces of a comparatively recent origin. It has been stated 
that a large number of the specimens of bark cloth collected by Mr. 
Raven are for winding about the head; that is, turbans. This form 
of headdress which, so far as the writer is informed, has not been 
studied, is undoubtedly ancient. Its extension from its presumed 
points of origin in the Near East appears to be due to the Moham¬ 
medan conquest. The causation origin of the turban would be pro¬ 
tection from a fierce sun. It is possible, then, that the Malay turban 
would come into use in this remote region some time after the ninth 
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century, though there is no data for this assumption. The turban 
in India could be assigned to the period of the Mogul invasion, but 
communication from the west occurred during ancient times. 

Bark-cloth sarongs also prevail, often elaborately decorated. 
Jackets of bark cloth worn by women show skill in native tailoring 
and have some of the best examples of water-buffalo designs. 

The localities from which bark cloth was collected by Dr. Raven 
are either political divisions or towns in central Celebes south of the 
Gulf of Tomini. They are Koelawi, Wiratoe, Piana, Tornado 
Lindoe, Bada Toare, and Jimpoa, located on the excellent Dutch 
map of the Celebes. Differences are observed in the cloth from these 
localities. Koelawi produces both coarse and fine cloth, as does 
Wiratoe. Piana makes plain cloth for coarser clothing, and from 
Tornado Lindoe and Bada Toare come the best examples of decora¬ 
ted specimens. 

BARK CLOTH IN COSTUMES OF MIDDLE CELEBES 

The extent to which bark cloth enters into the costume of the 
natives and the variety of the parts of costume worn is surprising. 
Most of the pieces of dress and the adjuncts of dress are of bark 
cloth. Formerly the exclusive use of bark cloth was the rule, but in 
the accelerating changes introduced from the outside in recent years 
other materials have appeared. 

Cotton cloth especially has superseded the primitive bark cloth, 
dyed cloth of foreign origin. This has affected the traditional uses 
of bark cloth. Thus jackets, skirts, and headbands are now often 
lined with cotton and cotton is applied in various ways to bark- 
cloth garments. The people of the middle Celebes generally prac¬ 
tice tailoring; in fact, in this grade are expert tailors. In this 
respect they are far beyond the Polynesians who wear primitive 
dress. 

The costume of the middle Celebes tribes must be divided into 
utilitarian and special—that is, the clothing when at work and that 
on gala or other occasions. Social or official standing also present 
some modifications of dress. 

Men wear on the head a turban consisting of a square of bark cloth 
decorated and folded so as to encircle or cover the head with points 
projecting at the sides. A sleeveless tailored jacket covers the trunk, 
and a sarong or waist cloth of bark is wound about the loins. No 
foot covering is worn. Men carry attached to the loin cloth a squat¬ 
ting mat cut from anoa buffalo skin or woven of palm strips. The 
above, omitting the jacket, describes the man’s work costume. He 
would also carry a pouch or pouches for small articles and a work 
parang. War parangs have long been obsolete in the middle Celebes. 
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Women wear a headband and a skirt of coarse bark. A basket 
and a hoe would be carried, or whatever implements of labor were 
required. 

Both sexes wear high-pointed palm-leaf hats, and women at work 
in the day provide a sunshade of bark cloth hung to the hat. 
Women’s skirts are gathered and are bordered with bark cloth of 
a different color or sometimes openwork and appliqued with white, 
red, and yellow bark cloth as in girls’ fancy dress. 
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DESIGN ABEAS IN OCEANIA 

BASED ON SPECIMENS IN THE UNITED STATES NATIONAL MUSEUM 


By Herbert W. Krteoer 
Curator of Ethnology, United States National Museum 

INTRODUCTION 

Primitive art, as usually understood, is the product of geographic 
areas and of peoples who have for some reason not shared in the 
technical development centering about metallurgy in Europe. Other 
great metallurgical centers, as southeastern Asia and central Africa, 
developed art styles more commensurate with local developments in 
culture generally and were not disturbed by the early organized dif¬ 
fusion of western trait complexes. Each of the more generally dif¬ 
fused elements of design, as the triangle and zigzag or alternate 
spur, the spiral, the swastika, and the meandered guilloche, has a 
distinct areal style which may never be mistaken when once one has 
become accustomed to it in its local setting. 

There seems to be a key design peculiar to each distinctive art area 
that unlocks the secret of the origin of other designs from the same 
area. Frequently this key is merely the understanding of a con¬ 
ventionalized form as applied either to textiles or to wood carvings, 
such as the incised frigate bird designs of Polynesia, or the crocodile, 
water buffalo, dog, and leaf designs in Malaysia. 

When man attempts to represent objects of nature through the 
graphic arts of drawing, engraving, or painting, he is confronted 
with the problem of showing three dimensional objects on a two- 
dimensional surface. Primitive peoples solve this problem in a man¬ 
ner different from ours. Perspective is utilized by the civilized artist 
to give a visual presentation of the object as it appears to us in pho¬ 
tography. The primitive artist realized that such a view must ex¬ 
clude from vision certain features essential for its recognition; the 
eye, for instance, when the individual is seen from the back. The 
primitive artist puts into the picture what he considers most im¬ 
portant. That his point of view is influenced not so much by 
momentary impressions as by the demands of a formalized art enables 
the student to classify and evaluate designs of primitive peoples. 
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Peoples having a developed art technic, whether symbolic, repre¬ 
sentative, or purely decorative, rarely possess pictographic ability. 
This is true for peoples of Oceania as well as for the American 
Indian. It is only when formalized art tends toward realism that 
a good picture becomes a possibility, as in the Magdalenian cave 
paintings. 

Symmetry may be observed in Melanesian shields or in their de¬ 
signs on paddles and arrows, also on Polynesian dressing boxes of 
carved wood. Decorations of Melanesian houses have a rhythmic 
repetition of design motive. Banded patterns on bamboo, although 
differing one from another, are symmetrical in themselves and are 
repeated at rhythmic intervals, giving a pleasing effect for the 
pattern as a whole. The omission, inversion, and distortion of a 
pattern is carried out with almost mathematical precision. In 
formalized Polynesian art on tapa, stamped blocks, each incorpo¬ 
rating a conventionalized life motive, principally aviform, are re¬ 
peated at regular intervals. Perhaps the simplest form of this 
rhythmic repetition pertains to the pineapple and to the lotus- 
flower motive on brasses, bronzes, and iron objects from Malayan 
metal-work centers. 

Modern Malayan art, incidentally, ranges far superior to pre¬ 
historic European achievement. It was only with the coming of 
Grecian influence to. northern Europe that art forms developed 
there beyond the initial crude stages of the later stone age. 

The axial cross, or almost all symbolism in the form of variants 
of the swastika, have a different application and different mean¬ 
ings attached as we proceed from country to country and tribe to 
tribe. The use of the spiral is so widespread as to be of no signifi¬ 
cance in itself, although the technic employed in its execution may 
betray the maker. Common alike to painted designs on Pueblo pot¬ 
tery in the Southwest and to etched designs on bamboo or wood in 
Polynesia or in lower Melanesia, we can everywhere in the two areas 
distinguish the maker by the crudity or excellence of workmanship. 
The spiral and associated double-curve design representing orig- 
inally zoomorphic forms, such as the horns of the water buffalo in 
Celebes, or the frigate bird in eastern Polynesia, is almost mechani¬ 
cally perfect when incised on bamboo or gourds in western Poly¬ 
nesia. It is crudely done in Melanesia and New Guinea. Not only 
are individual designs poorly or well done in one area, but all of 
the designs share alike and take their cue from the quality of the 
key design. We may thus speak of the excellence or of the crudity 
of design as characteristic of art areas. 

Wood carving is usually characteristic of peoples of the stone 
age. This is notably true of the Melanesian islanders. Their carv¬ 
ing of representations of the alligator and of-the frigate bird is 
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superb. The Polynesian art complex employs simil ar designs but 
the media of bark cloth sets this apart from Melanesian patterns. 
Tattooing is characteristic likewise of both Melanesian and Poly¬ 
nesian areas. Cultural habits complicate the explanation of styles 
in art still further. Squatting tribes, for example, naturally do not 
develop artistically embellished stools or seats. A development of 
art in hair coiffures naturally leads to the invention and ultimate 
artistic embellishment of a neck rest, as in Polynesia and Japan. 

The wood carving of the Maori of New Zealand, with its repeated 
use of the incised surface spiral, may never be mistaken for totemic 
carvings in the round of the Haida Indians of southeastern Alaska 
and British Columbia. The same may be said of the peculiar style of 
wood carvings of the Marquesan islanders, or the Fijians. The 
specimens of the wood carver’s art of the various peoples of the 
Pacific show an appreciation of form and line. It will be seen, 
however, that incised surface decoration is in the style of tapa- 
doth ornamentation to a remarkable extent. Ceremonial adzes, 
clubs, paddles, stilts, etc., were treated thus with the most minute 
and patient work, employing the teeth of the shark as etching tools. 

Figures carved in the round, although produced by the Maori, the 
Melanesian, the Fijian, the Hawaiian, and the Filipino, yet are 
sufficiently distinctive to become a key or index to the art of their 
respective geographic design areas. In carving in the round, certain 
subsidiary principles arbitrary in their nature lead up to differences 
in their execution. The element of grotesqueness, frequently mis¬ 
understood, enters into the designs of each of the areas just men¬ 
tioned so far as carvings in the round are considered. The omis¬ 
sion of parts, the repetition of others, the misplacement to fit the 
media on which the design is applied, all these principles are well 
understood by the primitive wood carver; yet for each there is a 
difference in style. 

Of all areas of decorative design, the island world of Oceania is 
the most extensive. Its most easterly projection is Easter Island, 
situated near the American coast. In the west its most extreme pro¬ 
jection is Madagascar, near the African coast, while in the north 
Hawaii lies in comparative proximity to the Aleutian Islands of 
Alaska. The customary explanation of Japanese culture derives it 
from the Asiatic mainland. 

This mighty island world, Oceania, then, taken as an area together 
with its seas and oceans, includes approximately as large a space 
as Asia. It is naturally divided into eastern and western parts, 
the line of cleavage corresponding roughly to the one hundred and 
thirtieth parallel. To the west of this lie the islands of Indonesia, 
together with Madagascar, the western half of which may be classed 
as belonging culturally to Africa. Oceania has been privileged to 
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share the proximity of the great culture influences of the Asiatic 
peninsulas of Arabia, India, and southeastern Asia, that point like 
so many huge fingers in the direction of Indonesia and the islands 
of the East Indian archipelago. 

Eastward of the one hundred and thirtieth parallel the smaller 
islands of Micronesia and Polynesia remained isolated in a stone- 
age culture level until the days of Captain Cook and other great 
explorers of the eighteenth century. Stirling and other recent ex¬ 
plorers found tribes of the interior of the Melanesian island of 
New Guinea similarly still unadvanced beyond the stone age, 
Micronesia and Polynesia are nowhere contiguous to the coast of a 
continent or of a peninsula which might serve as a bridge for the 
transmission of culture traits. They are closely pushed together in 
separate isolated groups. 

If we thus divide Oceania into an eastern Polynesia and Micro¬ 
nesia, and a western Indonesia, we have not included Melanesia and 
the islands centering about the great island continent of New Guinea. 
From the geographic viewpoint these two groups are closely related 
to central Indonesia, but from the viewpoint of culture connections 
the same is not entirely true. Indonesia and Micro-Polynesia are 
mainly inhabited by peoples who speak languages differing as to 
dialects but related as to structure, i. e., the Malay or Austric lan¬ 
guage. This linguistic similarity, however, does not extend to the 
Melanesians or to the Negritos and Papuans of Australia and of New 
Guinea and surrounding islands. 

Micronesian arts ;—The Micronesians dwelling in island groups 
such as the Carolines, Gilbert, and Marshall Islands typify a cul¬ 
ture in which the knowledge of iron is lacking and useful stone is 
scarce. The arts of the Marshall Islanders are well shown by the 
weaving paraphernalia and excellent belts exhibited in the National 
Museum. Shell and fiber neck ornaments, seed necklaces, woodwork, 
basketry, and ornamental bamboo boxes illustrate the type of art 
used in Micronesia. 

The specimens exhibited in the United States National Museum 
embrace shark’s-teeth spears, coconut fiber armor, helmets of fish 
skin, drums, headdress, basketry, ornaments, coconut vessels, dip¬ 
pers, house models, lapboards, pillow, boat bailers, lime gourds, fish¬ 
hooks, awls, pump drill, daggers, dish, canoe prow, and oval mauls 
of coral rock and heavy wood for dressing the pandanus leaf used 
in basketry. 

Distribution of Polynesian designs .—Polynesians apparently may 
account for their occupancy of such widely separated islands as New 
Zealand, Hawaii, and Easter Island by their skill in navigation. 
They observed the flights of birds and set out to find the lands whence 
came these birds. The cult of the frigate bird, which plays a great 
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r61e in the life of Polynesians and of Mcronesians such as the Gilbert 
Islanders, developed through a recognition of the essential aid 
rendered them by this bird when sailing the outrigger boat literally 
from one end of the Pacific to the other. It is therefore not astonish¬ 
ing to find the frigate bird motive among the wonderful wood carv¬ 
ings of Polynesia. Notably excellent, examples of this design may 
be seen on carved wooden paddles from Hervey Island. These pad¬ 
dles are completely covered with an open-work filigree carving incor¬ 
porating the frigate bird motive. 

The American mainland was apparently outside the main course 
of Polynesian travel, due, no doubt, to the lack of the flights of birds 
craning from that course. There was nothing to prevent the dis¬ 
covery, occasional landing, even the settling of the American west 
coast by Polynesians. They were competent to make journeys of a 
month’s duration, covering greater distances than that actually lying 
between the coast of South America and the western outpost of Poly¬ 
nesia, namely, Easter Island. The outrigger boat, when equipped 
with Micronesian navigators who knew the courses of the stars, and 
who were provided with a crude sailing chart of bamboo sticks 
spaced on a bamboo frame in such a manner as to plot out the course, 
made it possible for Marshall Islanders to engage in deep sea voyag¬ 
ing far from the sight of land. Landings of Polynesian crews on con¬ 
tinental America doubtlessly were made from time to time, as evi¬ 
denced by the many items of culture similarity in tropical America 
and in Oceania. .S imil arities with Polynesia in the culture of cer¬ 
tain Northwest Pacific coast Indian tribes, such as the Haida and 
the Tlingit, who excel in plastic sculpture, in wood carving and 
in stone working, have often been noted. One of these, infrequently 
taken into account, is the wide extent of Pacific coast area where the 
Indian tribes of diverse linguistic stocks possessed a knowledge of 
woodworking and of sculpturing. As this area extends all the way 
from central California to northern Alaska it is apparent that the 
design area is an old one. Old Malayan influence, discussed later, 
might offer a tentative explanation. In explaining such extensive 
design areas as Polynesia and the Pacific coast of America it is 
necessary to allow for elapse of great periods of time, perhaps, also, 
completely to disregard the possibility of tribes now occupying the 
region as having established such culture contacts as at one time 
undoubtedly existed. 

It has been conjectured that the so-called Old Malayan or Early 
Indonesian population elements of southeastern Asia arrived on the 
coasts of the several Indonesian island archipelagos at an early date. 
Motivation for this early travel may have been desire for adven¬ 
ture, overpopulation, or simply desire for trade. At any rate they 
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found such groups as the Philippine Islands, the great islands of 
Borneo, Sumatra, Java, New Guinea, even the Malay Peninsula, in 
possession of a dark-skinned Melanesian population. Pausing for 
a time along the Melanesian coasts, and occupying large areas in 
Borneo, Java, Sumatra, the Philippine Islands and other islands of 
the East Indies,, they wandered gradually eastward, occupying 
untimately the several island groups known to us as Polynesia. 
These islands in mid-Pacific they found unoccupied. 

These early immigrants possessed the rudiments of a wood carver’s 
art. Figurines representing the ancestral gods were carved from 
hard wood 5 representations of them were applied ornamentally to 
weapons and utensils. The use of paints was restricted to the 
medium of bark cloth which was used decoratively or as a bodily 
protective covering. The Polynesian artist was not master of such 
a large field as a robe of bark cloth. He therefore divided the field 
into zones when he applied his decorative designs in paint. He like¬ 
wise had not learned how to portray plant, animal, or human forms. 
In this he resembles other primitive artists from other lands who, 
although possessing a conventionalized style of decorative art, yet 
can not break away from geometrical devices of a more unsophisti¬ 
cated nature. The realistic drawing of such tribal artists is crude. 
The Cheyenne and Sioux Indian drawings, for example, portray¬ 
ing horses, battle scenes, and hunting episodes, are similarly crude 
though the conventional geometric art of the Plains Indians is pleas¬ 
ing to the western eye and answers the requirements of many of the 
principles of design. The early undifferentiated “ Old Malayan ” 
art foundation blossomed out into what is clearly distinguishable as 
subareas of Polynesian design on such islands as New Zealand, 
Tahiti, Baratonga, Hawaii, the Marquesas, and Easter Island. This 
differentiation transpired before the time of the great European ex¬ 
plorers in the sixteenth, seventeenth, and eighteenth centuries. Cul¬ 
ture contact was had only with the culturally impoverished Melane¬ 
sian, Papuan, and Negrito. In the Marquesas and in New Zealand 
they learned to carve wooden and stone gods of heroic size accord¬ 
ing to a design developed by them in their isolation. 

The exceptional art patterns developed by the Maori and Mar- 
quesans must be attributed in part to Melanesian influences. The 
Maori learned to free themselves from the conventional division of 
the decorative field which may still be observed in the tapa cloth 
decorative designs of Hawaii and Tahiti. In their tattooing this 
may be noted only to a limited extent as the size of the skin sur¬ 
faces to be ornamented is naturally determined and divided. The 
banded panelings in triangular and quadrangular figures appear 
along with realistically applied figures of birds, sea creatures, as star 
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fish, also centipedes and other figures. Tattooing is especially de¬ 
veloped among the Marquesans, who tattoo the torso, face, arms, and 
legs, the whole according to a pattern charted in advance of the 
operation and conventionally divided into zones. 

Weaving of baskets is peculiarly lacking in Polynesia, if we except 
the small fans and baskets not woven in twilled or twined technics 
capable of being used as decorative aids. Even pottery making is 
unknown to the Polynesians, as is generally the weaving of textiles. 
Adjoining Melanesian peoples, notably the Fijians, make an 
unpainted pottery, but like the Polynesians, possess no basketry or 
textiles. 

In discussing the distribution of decorative art designs in Poly¬ 
nesia one might refer to six distinct geographical design areas as 
showing differences in art forms and modes of application of design. 
These are: Tonga-Samoa, New Zealand, Raratonga-Tubuai-Tahiti, 
Manihiki, the Marquesas, and the Hawaiian Islands. 

The Tonga-Samoan area is characterized by the use of straight 
lines, zigzags, and a derivative, namely, the dentated line. There 
are some delineations of animals and men. The Fortuna Islands, 
Tutuila and Rotuma, situated within the confines of Melanesia, and 
perhaps the small archipelagos of Tokelau and Ellice, appear to 
belong to this group so far as pertains to decorative design. 

In the New Zealand area curved lines with a pronounced ten¬ 
dency toward spirals show a clear relation with Fijian and Papuan 
types of etched and painted designs. 

Stylistic art patterns in New Zealand, as in the Pacific Northwest 
coast area, are fixed and standardized, the spiral perhaps being the 
most recurrent device in this subarea of artistic design of which the 
Maori are the chief representatives. Blanket robes of the Maori 
have a broad border in colored patterns, principally black, in 
straight lines, zigzags, and triangles, while the field is plain white. 
This is more in harmony with other Polynesian designs. Rara- 
tonga-Tubuai-Tahiti has for its key designs a geometrical series of 
zigzags, semicircular and dentated lines. 

In the Manihiki area sculptures in wood are for the most part 
unknown, but small plaques with incrustations of shell nacre ar¬ 
ranged in symmetrical form are found. 

The Marquesan area designs are more conventional; among them 
are found two types of human faces, strongly stylized. Examples 
of this art are represented in the National Museum collection in the 
form of carved wooden stilts and a dagger with carved figurines 
in hi gh relief. This latter example of Marquesan design (TJ. S. 
N. M. No. 5345) was collected by Captain Aulick, U. S. Navy. 

In the Hawaiian area straight lines are decorated with nodes, or 
in zigzag s or angles. Straight lines are parallel or cross them- 
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selves, forming lozenge-shaped designs reinforced with dots or 
curved lines. 

Tn an area as large and as heterogeneous as is Polynesia there are 
but few art elements common to the entire area. As one passes from 
west to east there is a developmental sequence in the plastic art; 
the hieroglyphics of the island of Paques are the last stage in this 
progressive series. The island of Niue presents a distinct phase, 
however simple. The islands of Poumotu and Gambier are little 
known from the point of ornamental designs. 

Passing to the Raratonga-Tahiti group, we find designs derived 
from anthropomorphic models. Tahitian objects are rare, but the 
products of Raratongan art (Hervey) are well represented in museum 
collections. All objects appear to have a religious significance. 
Ceremonial adzes with handles of carved palmwood (U. S. N. M. No. 
3719), collected by Wilkes in 1838, are probably the most exquisite 
examples of wood carving known among primitive peoples. Wrap¬ 
ping of sennit cord secures the stone blade. The rectangular pattern 
of filigree openwork with which the handle is carved resembles lace 
work. 

Hawaiian, decorative art. —Hrdlicka, in speaking incidentally of the 
Hawaiians, says that they do not represent a pure ethnic group, but 
carry in all probability the blood of the yellow-brown Indonesian, 
and even Melanesian and Negrito ancestry. This implies that the 
fundamental type is a yellow-brown or Mongoloid. 

There are exhibited in the National Museum collection examples 
of the principal classes of objects produced by the Hawaiian for the 
material needs of social life. There are shown excellent examples of 
stonework consisting of poi pounders, adz blades, net weights, game 
stones, lamps, mirrors, divination stones, sling stones, grinding and 
polishing stones, and pestles. Woodwork is represented by platters, 
kava bowls, bark beaters, and polished coconuts serving for drinking 
cups. Gourds were enclosed in complicated network and used in 
carrying and serving food. Smaller gourds were used as cups and 
rattles. Sperm-whale teeth were worked into ivory hook-shape orna¬ 
ments, especially into pendants, to which were attached braided cords 
of human hair and which were valued as fetishes. Several rattles, a 
musical bamboo, nose flutes, a whistle, and a time-beating stick; orna¬ 
ments of feather, shell, and nuts; pens for decorating tapa; and fly 
brushes used by chiefs, are shown. The pearl shell was employed in 
the remarkable fishhooks made by the Hawaiians. Beads were also 
made bf shell, which resemble those of the California Indiana. The 
Hawaiians prepared a fine even cord of sennit and they were wonder¬ 
fully skill ful in knotting the cords into a pleasing structure, as the 
carriers for calabashes and bowls. These are sometimes veritable 
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■works of art and form a variety of lace. Marionettes of carved wood 
and imitation leather capes are paraphernalia-of the Hulu dance. 

The foundation of the well-known Hawaiian cape is a network 
of olona, or “ native hemp,” and to it are attached by means of fine 
threads of the same material the feathers of native Hawaiian birds. 
The feathers overlap each other and lie flat, forming a smooth sur¬ 
face. The upper and lateral borders, which are corded with a 
string of olona, are decorated with alternate tufts of red, black, and 
yellow feathers. The groundwork is yellow, ornamented with cres¬ 
cents of black and red feathers. In front are two crescents of red, 
one above the other, one-half of each crescent being on either margin, 
and they form the full crescents when the cape is closed in front. 
The inner surface is without lining and shows the olona network 
and the quill ends of the feathers. 

The cord of the upper border is prolonged to serve as a fastening 
at the throat. The yellow and black feathers are obtained from 
the Oo ( Acrulocerous nobUis). The yellow feathers are of great 
value, as the bird is comparatively rare, very shy, and difficult to 
capture. It has but a small tuft of these feathers upon each 
shoulder. Its general plumage is of a glossy black, and from the 
breast and back are obtained the black feathers. The Oo is taken 
alive by means of birdlime; the yellow feathers are then plucked and 
the bird released. The red feathers are from the body and neck of 
the Vestiaria coccinea, the most abundant bird of these islands. 

A cape of this description was presented in 1841 to Commodore 
W. C. Bolton by Kamehameha HI, King of the Hawaiian Islands. 
Capes such as this were formerly the royal robes of state and were 
considered the principal treasures of the Crown. Length, 17 inches; 
circumference, upper border, 16 inches, lower border, 66 inches. 
Accompanying this cape is a cylindrical bag of yellow feathers or 
ieis to be worn on the head. 

Decorative art of t7ie Maori of New Zealand. —The Maori are in 
possession of several distinctive styles and subjects in their decora¬ 
tive art. Noteworthy among these is the carving of the so-called 
tiki —an ancestral deity figurine which plays an important part in 
their cult and decorative art complex. Though a sacred image, the 
resemblance to the outline of a human foetus is remarkable. Body 
tattooing is occasional among the Maori but they do a complete job 
in facial tattoo. The employment by the Maori of incised or applied 
surface spirals in complex patterns is foreign to the rest of Polynesia. 
Spiraled designs are etched by them on the outer surfaces of 
their wooden bowls and trinket or dressing boxes. Their idols and 
sacred images are carved, however, in true Polynesian style. The 
figurines representing ancestral deities vary from island to island, be- 
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traying thereby a long period of independent growth in design from 
each of the Polynesian subareas of decorative design. The wooden 
marionette figurine is a good example of such local variation, through 
still conforming to the conventional Polynesian style of wood carv¬ 
ing. Samoa and Tonga do not possess decorated wooden carvings 
or decorative designs in the form of line plays. The Maori, like the 
Marquesans, but unlike other Polynesians, persist in ornamenting the 
carved surfaces of their wooden implements of diverse description 
with curvilinear designs. This, as in European rococo art, consists in 
the application of spirals and of counterspirals locked together. 
This device resembles that of the Dyaks of Borneo, who thus con¬ 
ventionally represent the interlocking tails of two dogs. Midway be¬ 
tween New Zealand and Borneo in the so-called Massim area appear 
similar hooked spirals. The design blossoms into the concentric 
circle, so frequently applied as a frieze decoration when daubed over 
with red paint in the gable end rafter projections appearing at the 
front of Maori houses. The thick planks of the wooden ancestral 
pillars supporting these houses have similar decorated surfaces filling 
in the spaces between the grotesque faces of an ancestral deity.. These 
are deeply incised and inset with shell, the whole being painted over 
with a red ocher. 

Meandered spirals appear incised on the surfaces of the musical 
bull-roarer of the Australian-Papuan culture area, also on the painted 
wood carvings of a semisacred nature. As mentioned previously, the 
richly carved boxes and the ancestral deity figurines are never painted 
by the Maori, who thus conform to Polynesian rather than to Mela¬ 
nesian art impulses. The spiral design is used by the Maori princi¬ 
pally in wood engraving. The spirals are double and are placed in 
interlocking patterns, or volutes. Boxes of wood cut out of the 
solid, tattooing, house gable decorations, and house fpundation 
posts—these are some of the typical media on which are placed the 
spiral patterns in connection with diverging lines, spurs, nucleated 
cores representing eye forms, and other facial features, or any feature 
breaking up the continuous spiral, but blending into it. The design 
overlaps into Melanesia as shown in the cut devices on shields from 
eastern New Guinea. 

Carving in the round is a characteristic of the Maori woodworker, 
who resembles in this respect the artisans of many other areas, notably 
Melanesians and Northwest Pacific coast Indians, each in a broad 
way contiguous to the area of the Polynesians. The art of wood 
carving in the South Pacific is imitative in that the designs are sim¬ 
ilar to those used on more flexible materials such as the woven 
fabrics in Tonga. 

In comparing Polynesian textiles, the contrast between the feath¬ 
ered mantle of the Hawaiians just described and a Maori man’s cloak 
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exhibited in the National Museum is of interest. The material is 
finely prepared PTiormmm, tenax, or New Zealand flax, twined 
with great accuracy and neatness. The border is formed by 
dividing the warp into numerous strands intertwined with black- 
dyed flax and red strouding (bayeta), producing lozenge patterns in 
great variety. The edges of the cloak are bordered with a narrow 
geometrical pattern of close twining which is continued from the 
border of the garment. The upper edge is finished with a sewing of 
red and black cord and is supplied with two tying strings. The robe 
is a fine example of the best textile work of the Maori. The material 
has aged to a fine brown color and has taken on a silky luster. Col¬ 
lected by Edwin Smith, United States Geological Survey, in 1883. 
length, 38 to 45 inches; width, 52 inches; bottom border, 7 inches 
wide; side borders, 1 inch wide. 

Tonga-Samoan art area .—Samoans of to-day have been affected as 
to the nature of their clothing by the distance from the centers in 
which the whites live; also the inconvenience of the old Samoan 
dress has caused them to adopt cotton materials for clothing. The 
men and children wear a lava lava or loin cloth knotted about the 
waist and reaching to the knees. The men usually wear a cotton 
undershirt and on official occasions a white coat. 

The women wear a loose wrapper or a skirt and loose sack, or the 
skirt may be replaced with a lava lava. At the siva siva, or cere¬ 
monial dance, and other purely Samoan ceremonial affairs, olden 
types of costmnes and ornaments are seen, especially those of the 
women and the costume of the taupo, or village virgin. 

The Samoans are skilled in making mats, buckets, and fans from 
pandanus and palm leaf, these plants yielding excellent material for 
the purpose. Mats are made of exquisite fineness and are valued as 
heirlooms. These mats are trimmed with red feathers of a parrot. 
Baskets are woven in checker designs in black and natural colors, 
and fans are constructed in beautiful forms and patterns. There 
are exhibited in the National Museum wooden dishes, clubs, spears, 
adzes, combs, fly brushes, ornaments, and a drum. A large kava 
bowl was presented to President Grover Cleveland by Malietoa, King 
of Samoa. The exhibit also consists of ceremonial dress, dance head¬ 
dress, ornaments, combs, pillows, paddles, spears, and fishing appli¬ 
ances. 

Breadfruit, bananas, taro, potatoes, and coconutsi furnish the 
principal food supply, and fish are eaten. The only domesticated 
animal is the pig. The Samoans are robust and active, their war¬ 
like exercise with club and spear, and their constant practice with 
the canoe paddle developing a fine physique. They are cleanly, and 
delight in flowers and perfumes. The men excel in woodworking. 
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in building elaborate bouses, in making large canoes, and in carving 
out bowls, dishes, clubs, and spears from the Samoan chestnut. The 
women weave mats of the finest texture, and beat out bark cloth of 
strong fiber with corrugated clubs, decorating the fabric with native 
designs in color. 

The Samoans are of the brown Polynesian race which at some 
early period spread over the Pacific to numerous widely separated 
islands and reached to within 1,800 miles of the South American Con¬ 
tinent. The Samoan Islands were visited by the Dutch navigator 
Roggoveen in 1722, and named by Bougainville in 1768. Like the 
Hawaiians, Samoans live in villages which are scattered along the 
coasts of their tropical islands. They were formerly ruled by heredi¬ 
tary chiefs, but as the islands now belong to the United States their 
governments are accordingly administered by naval officers. 

Taj>a cloth, leaf girdles, necklaces .—The ma^rng of tapa cloths is 
one of the oldest native industries of the Samoans, Fijians, Ha¬ 
waiians, and of other Pacific islanders. These cloths of beaten bark 
are now used mainly for decorative purposes during festivals and 
ceremonies. They were originally used as lava lavas, a kind of 
loin cloth worn by Polynesians; also as robes. They are still used 
as objects of wearing apparel to a limited extent, although natives 
find the imported cotton and other European textiles more satis¬ 
factory. 

Tapa cloth is a primitive type of paper, although not fashioned 
from the pulp of the wood. It is rather made from the bast of a 
species of mulberry tree, which grows abundantly throughout Poly¬ 
nesia and which in past years was especially cultivated. When 3 
months old it is cut down and its bark stripped from it. The bark 
is then tied together in bundles and weighted down in fresh water, 
where it is allowed to soak for about a day. After this soaking the 
strips are placed on a flat board and scraped with a mussel shell. 
After they are scraped clean they are beaten with sticks on a round 
log which causes them to spread out into wider strips. The root of 
the arrowroot, which resembles a plant bulb, is then boiled and the 
skin removed. It is then used as a sort of gum for sticking the differ¬ 
ent strips together. It is rubbed along the edge of one strip which 
is placed upon the edge of the other and in this manger they are 
joined, forming cloths of various dimensions. 

The cloths are then dyed and painted with patterns for which 
nothing but native-made vegetable dyes are used. Wooden patterns 
are made, the white tapas are placed upon them, and with a cloth 
the dye is rubbed all over them. In this manner the pattern is 
transferred to the tapa cloths. In some cases the patterns and figures 
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are painted by band on the cloths, the fruit of the pand&nus tree, 
which makes an excellent paintbrush, being used for the purpose. 

The Samoan bark cloth, or tapa, is not so fine as that of Hawaii 
and other parts of Polynesia. It is coarse and for the most part 
crudely decorated. It is manufactured from the u’a, or paper mul¬ 
berry (Broussonetia papyrifera ), a plant propagated by suckers 
and cultivated sparingly. 

The bark of the slender sapling is removed and prepared by 
soaking, peeling, and macerating. The strips are then beaten with 
the square tapa mallet or beater into long strips. The holes and 
thin places are filled or thickened by strips attached by paste made 
from masoa, then the fabric is ready for painting. 

The patterns are placed on the tapa by blocks of two kinds. One 
has a raised design cut out of solid wood; the other is composed of 
a frame with the ribs and fibers of the pandanus and the coconut 
arranged in a pattern. Striping with brushes and freehand paint¬ 
ing are also practiced. 

The colors used are yellow from the fruits of the loa, red or black 
from the sap of the hibiscus, bluish gray from the juice of the stem 
of the soa’a, and dark yellow or dark red when slaked lime is added 
to the juice of the nonu, and brown when it is added to the juice 
of togo or paui. 

The dry and bleached tapa is laid over the pattern bloek or 
frame, its edges weighted down with stones, the dry color sprinkled 
over it and rubbed with a bit of tapa so that the raised design alone 
retains the color. This is repeated for each field of the design, 
sometimes a field being gone over with two colors to blend, and 
then, the patterns having been outlined in colors, they are fixed with 
the juice of the o’a. 

Tapa is still worn at times, especially by chiefs and taupos 
(village virgins), and is often seen in the villages remote from the 
trading centers. 

Previous to the introduction of American and European trader’s 
goods, such as calico and other cotton prints, the Samoans sewed to¬ 
gether an apron from ti leaves (Dracaena termdnaUs). The man 
had a small apron about a foot square and the women had theirs 
made from longer ti leaves, reaching from the waist down below the 
knees and made wide so as to form a girdle all around. 

Leaf girdles (titi) now appear only in the siva siva, and are 
made from the colored varieties of the ti. The leaves are gathered 
fresh, split lengthwise, the midrib removed, and the pieces strung 
in one or more rows on the midrib of a banana leaf. For a dance 
they are considered most ornamental when made to shine with coco- 
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not oiL The tdti fatupona was a girdle which lasted for^a week or 
longer, and was the type worn commonly in earlier times. 

Necklaces of a permanent character are made from various seeds 
and shells, and are commonly used as gifts at parting. The seeds 
used generally are those of the lopa samoa (Leueaena gZwuaa ), which 
are brown, and those of the sanasana (Ooix lachrymajobi ), light 
bluish white. These are perforated and strung, either of one sort 
or of two or more sorts mixed in a definite pattern, and often mixed 
with the shells of land snails, forming very pleasing necklaces. Arm- 
lets of small white shells were worn by the men above the elbow. 
Some pierced their ears for flowers. A long comb made from the 
stem of the coconut leaflet was a common ornament for the women, 
and was worn in the hair behind the left ear. These combs are 
much inferior to the beautifully carved combs of whalebone used by 
the Maori of New Zealand, which are very rare. The splendid ex¬ 
amples collected by Wilkes, now in the National Museum, are among 
the few extant specimens of this form of Polynesian carver’s art. 

Mats.—The early Fijians and Samoans prized fine mats and con¬ 
sidered them their most valuable property to serve as a medium 
of exchange. They were preserved with great care, some of them 
passed through several generations, and as their age and historic 
interest increased they were the more valued. Many of the oldest and 
best mats had distinct names given them, and acquired great value 
if they had been used as “ top mat ” at any great occasion, such as at 
the marriage of some celebrated taupo (village virgin) or at a 
peacemaking on the conclusion of some war. Many of the most 
valuable mats are old and torn shreds of the original mats, but they 
are eagerly sought after by the Samoans. 

The fine mats are made of the leaves of a species of pandanus 
(paono) leaf scraped as thin as writing paper and slit into strips 
about one-sixteenth of an inch wide. Fine mats are made by the 
Women, and when completed are from two to three yards square. 
They are straw or cream color, are fringed, and in some instances 
ornamented with borders of scarlet feathers. A small species of 
parrot is kept in captivity for this purpose. These fine mats are 
thin and almost as flexible as a piece of calico. Few of the women 
of to-day can make them, and many months or even years are some¬ 
times spent in making a single mat. 

Another kind of mat is the ie sina, a white shaggy mat woven 
or plaited so as to be smooth on one side and shaggy on the other. 
When bleached white they are rather like a fleecy sheepskin. The 
projecting fibers may be as long as 6 inches. The shaggy mats 
often were colored with red clay or a red earth mixed with coco- 
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nut oil. The ie sina are very scarce, and the art of maki ng them 
is almost lost, if not entirely so. There are villages which do not 
have a single shaggy mat. 

Some of the fine mats are for costume purposes, others are in 
the nature of house furnishings. They are used only by the chiefs 
of high rank, and then only on ceremonial occasions and in an 
official capacity. 

Tattooing .—Among the dark-skinned races of Africa, Australia, 
and Melanesia, tattooing is replaced by the artificial production 
of raised scar tissue on the body or face, forming designs in relief. 
This so-called cicatrization is a decorative technic not productive of 
elaborate or pleasing decorative designs. Asiatic races, Indian 
tribes generally throughout America, and Oceanic peoples, however, 
understand thoroughly the tattooer’s art which is universal among 
them. The word tatu is of Tahitian origin, its American equivalent 
meaning “ to mark.” Among the peoples mentioned the process of 
tattooing was attended with ceremony, while among the Polynesians 
the fact that a boy is tattooed signifies he has entered the ranks of 
the men. 

Nowhere is tattooing more effectively applied from the stand¬ 
point of esthetic art than in New Zealand. The tattooed faces are 
wonderful examples of the artist’s skill in the application of spirals 
and of curved line etching. These lines are usually centripetal and 
cover the entire face, including the lower lip and nose. There are no 
straight lines and the designs vary from individual to individual, 
but are symmetrical and conform to stylistic patterns. In Polynesia 
the decorations appropriate to objects of material culture, such as 
houses, are different from tattooed designs. Designs applied to doth 
orJartSsed on bows of canoes are different again. 

In the Marquesas Islands, tattooing occurs in series of triangles of 
solid color on rectangular bases. These designs tattooed on the body 
and legs are said to be symbolic and to represent in part mythological 
events. In part they are merely decorative, depicting animals, mainly 
the turtle and crustaceans. 

According to Samoan legend, tattooing originated in Fiji, where 
at first only the women were so decorated. In Samoa and in the 
Marquesas the men alone are tattooed. At the present time, owing 
to the influence of European and American culture, a native sense 
of propriety leads them to cover the tattooed parts of the body. The 
abundance of trader’s cotton goods is also a contributory factor. The 
practice is gradually discontinued as useless and expensive. There 
is no longer an incentive to bear the pain involved. 

68993—81-2 
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In Polynesia a boy is ineligible for marriage until be becomes 
tattooed. This, of course, before the introduction of western ideas. 
When application is made for the services of a professional tattooer, 
a present of a fine mat is made, the acceptance of which is sufficient 
to make the contract binding. A house is set apart for the scene of 
the operation. A number of young men are tattooed at the same time 
and a number of tattooers are employed. Instruments used are 
shaped from human bone, the serrated edges of which resemble a 
fine-toothed comb. The instruments are usually five in number and 
vary from one-eighth of an inch to an inch in length of operating 
edge. They are securely bound to reed handles 6 inches in length. 
Tattooing instruments in the National Museum are mostly from 
Fiji. The American Indians, by way of contrast, used tattooing 
needles of sharp flint points or of cactus spines; latterly, steel needles 
secured firmly in a leather binding. 

The points of the tattooing instrument are dipped into candlenut 
ashes and water, and the instrument is then used to puncture the skin 
by tapping with a mallet. The rapidity with which the tattooer 
works in following the pattern marks his skill. Patterns vary from 
island to island only in minor details which might be called coats 
of arms to distinguish their people, and each generation had some 
trifling variation. 

Tattooing extends from the waist down to the knee and covers the 
greater part of the body, but is variegated here and there with neat 
regular stripes of the untattooed skin. The designs when well 
oiled appear as silken breeches and caused Behrens of Roggewein’s 
expedition of 1772 to say: “ They were clothed from the waist down¬ 
wards with fringes and a kind of silken stuff artistically wrought.” 
A dose inspection would have shown the narrator that the fringes 
were bunches of ti leaves (Dracaena termdnaHis) glistening with coco¬ 
nut oil, and the silken stuff was the tattooing just described. 

When all was ready for the operation the young man would throw 
himself on the ground. A young woman, generally some relative of 
the youth being operated upon, sits cross-legged and holds the young 
man’s head in her lap. Three-or four girls would hold his legs and 
sing to drown his groans as he writhed under the lacerations of the 
instruments. Attendants were present to wipe away the blood as it 
oozed from the skin. When about as much as one’s hand was done,, 
upward of an hour’s work, the lad would rise and another would take 
his place. Each one would have a turn about once a week, depending 
upon the number in the party. 

Payment was made to the tattooers with property co nsis ting of 
fine mats and native cloth, the value of which depended upon the 
rank of the young chief being tattooed. 
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Tattooing is an expensive operation for the one tattooed, though 
for the operator the rewards for his skill are satisfactory. Food is 
free to him during the three or four months consumed by the opera¬ 
tion. Then, too, the payments in fine mats, in tapa cloths, and other 
considerations reached a respectable amount. If dissatisfied with 
the payment offered as the work progressed, the professional tattooer 
simply delayed his work, as an unfinished tattoo was considered a 
disgrace. Friends always came to the rescue in such an emergency. 

Readdresses .—It is impossible to refer to ceremonial garments and 
decorative wearing apparel without making some slight mention of 
the ceremony or artistic performance calling for artistic decorative 
display. Dancing is .one of the major methods of expression of Poly¬ 
nesian artistic abilities. Dancing exhibitions are there conducted with 
the aid of song and the music of instruments. Such performances are 
designed merely for the entertainment of visitors. The object of the 
dance is to display native charm and agility. Formerly the Polyne¬ 
sian dance, no doubt, had a symbolical meaning, hinted at by the 
survival of the punctiliously ceremonial manner in which the simple 
dance movements are still earned out. The village taupo, or official 
village mistress of entertainment, is the central figure in the cere¬ 
monial dance and is the leader of the concerted movements of the 
dancers. The dancing group consists of girls working as a ballet. 
The taupo has undergone a long period of training, and her attend¬ 
ants are rehearsed by her. The excellence of the taupo’s dancing 
and of the ballet is one of the village boasts, and songs and verses of 
praise are written about it. 

The Polynesian dance is very formal. Sometimes three or four 
hours are required for the toilet of the taupo. Her dress differs 
from that of her other attendants in one important particular—she 
wears the tuinga, or Samoan headdress. This headdress is a com¬ 
posite affair of human hair, nautilus shells, plumage, and a scaffold 
of sticks. It is assembled piece by piece on the wearer’s head, and 
is a source of constant pain to her because of its weight and the tight¬ 
ness with which it is bound onto, the head. The foundation is a 
strip of cloth wound around the head at the roots of the hair. The 
strip-serves to draw the hair into a bunch at the crown and causes 
it to stand up its full length. Upon the base of real hair is tied a 
wig of human hair set in a frame of cloth or fiber netting. Then 
the scaffolding of three sticks and a crosspiece is tied in front and 
made fast to the cloth covering above the forehead. This frame¬ 
work usually supports a decoration of small mirror disks. Green 
and red feathers of the tiny parrakeet are attached to the framework, 
and the tuinga is completed by tying across the forehead a band 
of several rows of the partition plates of the nautilus. With this 
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decoration, goes a necklace of shells or of whale’s teeth ground fine 
and sharp. 

House furnishings .—The furnishings of a house are simple. A few 
bundles of mats, a roll of tapa cloth, and a few household imple¬ 
ments and utensils constituted the furniture before the arrival of 
the Europeans. Now chairs, tables, camphor-wood boxes, and even 
beds are appearing in their houses. The furnishings are of two 
sorts: Those cut entirely from wood and those woven or plaited from 
leaves or bast. 

The wooden articles include bowls, cups, tapa beaters, paddles, 
bamboo head rests, occasionally low wooden seats, and combs. The 
most prized bowl is the tahoa, used for making kava. There are few 
of these in any village and they usually belong to the chief’s family, 
or even to the village. The better specimens take years to make and 
are beautifully shaped, round, smoothly polished,, sometimes with a 
patina of fine color if in long service, and provided with a variable 
number of legs up to 16 or more. The bowl is made from a single 
piece of hard-grained heartwood of a large ifilele tree. 

Much less care is used in the manufacture of the umete or mixing 
bowl found in the cook house. It is a shallow oval bowl with a 
handle at each end. 

Tapa beaters or mallets are made of any hardwood, ifilele and toa 
being especially good for the purpose. They are square in cross sec¬ 
tion and have a rounded handle. Two surfaces are finely grooved, 
while two are smooth. 

Bamboo head rests consisting of a short length of bamboo with two 
short spreading legs at each end are being replaced with the more 
comfortable pillow stuffed with kapok fiber. 

Combs of a peculiar pattern were made of hardwood such as the 
ifilele and toa. Cups are made of coconut shell scraped thin and 
sometimes carved. Bottles of glass are now used, but coconut shells 
with a small opening were used, as well as gourds and short lengths 
of bamboo. 

Cotton mosquito nets have almost completely replaced the tapa 
canopies formerly draped over the beds. 

Floor mats are used to cover up the floor of small pebbles. These 
are coarse mats plaited from the strips of pandanus leaves and 
paono. The strips vary from 0.12 to 1.25 inches, seldom coarser, the 
finer usually about one-quafter to one-half an inch in width. The 
mats are spread on the floor to sit upon, and in piles, the coarser 
below and the finer above, for a bed. They may be washed and 
usually are kept dean. 

Among the utensils most used are the coarser pack baskets made 
from the half of a coconut leaf split lengthwise. Food baskets are 
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made in the same way. The baskets and banana leaves are all the 
dining-room furniture required, although the natives are beginning 
to use imported plates and dishes. 

Fans are of various shapes and materials. The coarser fans are 
woven from coconut leaves and are used to fan the spark to produce 
a flame. The finer fans are used as heat or sun screens for the face. 

Polynesian stone structures and images. —Spirit houses (Fale-aitu) 
were erected in some of the districts to the deities, especially the war 
gods. These temples were built of the same materials and in the 
same style as the houses of men, with nothing to distinguish them 
from the ordinary dwelling except that they always stood on plat¬ 
forms of stones varying in height and size with the respect felt for 
the god. They were usually situated on the public green and sur¬ 
rounded by a low fence. Whatever emblems of the deity were in the 
possession of the village were placed in the temple. 

Worship of a venerated ancestral chief appears in eastern Poly¬ 
nesia, in Easter Island and in Tahiti at its best. It is not so apparent 
in western Polynesia, in Samoa, and in Tonga. Thus, in Tahiti, the 
Ahu, or stone-flagged burial quadrangle reserved for the chiefs cor¬ 
responds to the stone bases on which rest the stone images of Easter 
Island. They also correspond to the bases on which elsewhere in 
Polynesia are erected the huts where are preserved the small wooden 
idols. 

In Easter Island the great stone figurines with stone hats are 
found even on the slopes of the mountains. Elsewhere in Polynesia, 
in Hawaii, New Zealand, the Marquesas, Hervey Island, even on the 
borders of Melanesia in Nukumanu, all figurines representing ances¬ 
tral deities are carved from hardwood. In Easter Island, due to the 
scarcity of hardwood, the figures of ancestral deities are carved from 
the tufaceous lava, except for the smaller statuettes of from 1 to 2 feet 
in length, which are carved from hardwood and are very rare. Char¬ 
acteristic of these smaller figurines is the curved nose, protruding 
ribs, breastbone in relief, abdomen concave, and thin legs and arms. 
The hard lavas of Hawaii and of other Polynesian islands and con¬ 
versely the quantities of hardwood there obtainable led to a distinct 
development in wood carving in the round. 

The Easter Island images are the most interesting of archeological 
monuments. There are over 600 of them on this island. Formerly 
they stood in groups of from 6 to 12 on platforms of hewn stone fac¬ 
ing the sea, but in later year’s they have been thrown down during the 
civil strife among the natives. Most of them are to be found on 
hillsides at the eastern end of the island. They were hewn out of 
volcanic tufa in the crater of an extinct volcano and transported over 
its sides, sometimes 3 or 4 miles, to their destination. The island is 
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almost treeless, and the wonder is how savages could remove objects 
so fra gil e as these, weighing from 8 to 30 tons each, over ground so 
rugged. There are now 400 people living on the island and they are 
of pure Polynesian stock. They know nothing whatever of the erec¬ 
tion of these images and it is quite evident that they are the descend¬ 
ants of a later immigration. The images exhibited in the National 
Museum, together with many other objects of ethnological interest, 
were procured during a 12-day visit to the island in 1886 by the 
TJ. S. S. Mohican , under Commander B. F. Day, U. S. Navy. (These 
images are described and illustrated by Paymaster W. JT. Thompson, 
U. S. Navy, in the report of the U. S. National Museum for 1888-89.) 

Artistic ability of the Fijians .—The skill and artistic ability of the 
Fijians is shown by type objects exhibited in the National Museum. 
The exhibit consists of a decorated bark doth, baskets with pleasing 
patterns, women’s girdles showing remarkable textile work, fans, 
rolls of coconut fiber cord (sennit); carved wood images, dubs, 
bowls, food hangers, etc.; masks; and ceremonial fly brushes. The 
specimens are from the exploring expedition of 1838-1843 under the 
leadership of Lieutenant Wilkes, U. S. Navy. 

The Fiji Islanders have quite fully taken advantage of their ma¬ 
terial environment and are especially noted for their skill in working 
wood, from which they make boats, houses, weapons, and a great 
variety of dishes, headrests, and domestic utensils, which show an 
appreciation of form and decoration. The exhibit contains carved 
dishes, pillows, forks, spatulas, coconut-shell cups, and pottery of 
different shapes, glazed with resin. 

•In Fiji, painting over of food bowls, kava bowls, pottery, clubs, 
and other objects is unknown, but the bark-cloth decoration of 
spaces filled in with figures of black paint resemble the doth of the 
Polynesians. It is well known that culturally the Fiji Islanders are 
closely related to the Tonga and Samoa Islanders. A Melanesian 
group, the Tami Islanders, are also divergent from ordinary Mela¬ 
nesian practice in that they decorate with carving even the outer sur¬ 
faces of their wooden bowls and even of their sailing boats. These 
boats, carrying on commerce with the Siassi Islanders, could readily 
have absorbed Polynesian decorative ideas so prevalent along the 
coastal areas of Melanesia. Ordinarily the Melanesians are people 
of the forested interior or hinterland. 

Fiji, which lies on the margin of Polynesia, possessed a greater 
number and more forms of carved wooden clubs of war and spears 
than any of the Polynesian islands. The clubs exhibited in the 
National Museum from Fiji are more massive than those of the dark 
peoples to the East. The material is usually Polynesian ironwood, 
which is hard and durable and very difficult to work with primitive 
tools of stone and shell. 
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The war spears of the Fiji Islander are made from a single tree 
trunk under extraordinary difficulties for the worker. They are 
ornamented with braided coconut fiber cord and carved. One va¬ 
riety has four radiating points lashed to the shaft. The Kingsmill 
Islander fashions shark-tooth spears and daggers. These weapons 
are good examples of the skill of these islanders in drilling wood 
and shark’s teeth. Some of the weapons resemble swords. Armor 
of knotted coconut fiber was used and a helmet of spring fish skin. 

Ornaments of the Fijians show an extensive use of shell and much 
skill in working them into form. The necklaces and other orna¬ 
ments worked from whale-tooth ivory are remarkable examples 
of patient industry. 

In contrasting the carvings in the round from Melanesia and from 
Polynesia, one notes at once that the former are painted while 
Polynesian figurines of hardwood are always unpainted. Further¬ 
more, it is noted that the Melanesian figurines are carved from light 
wood. There are many accompanying differences in structure and 
design, also in function. 

Melanesian art .—In the islands of Melanesia north and east of 
Australia we find examples of cultural diffusion from two radically 
distinct ethnic elements—the dark-skinned, kinky-haired Melane¬ 
sians and the wavy-haired, brown-skinned, old Polynesians, who 
were anciently closely linked with the straight-haired, brown-skinned 
old Malayans. Immigrants from Malaysia passed through Mela¬ 
nesia on their way to settle in those islands now known as Polynesia. 
These old Malayan immigrants absorbed Melanesian decorative 
motivation and applied designs after Melanesian patterns to their 
sculptures in wood, but also distributed early Malayan design pat¬ 
terns along the coasts of Melanesia, in those islands where they 
sojourned. This intermixture with Malayan designs helps to set 
Melanesian designs apart as distinct from Australian-Papuan deco¬ 
rative designs. To be sure, the old Melanesian art survived, and 
it is sufficiently distinctive in its elementary manifestations to 
characterize the entire Melanesian art area as separate from Indone¬ 
sian or Malayan art areas. 

Melanesia is characterized through the growth of population units 
more extensive than those of Papua or of Australia, where simple 
hunters and gatherers lived their nomadic existence. Better houses 
and a more close-knit social organization grew along with handi¬ 
crafts and decorative arts. Wood carving in the round served to 
represent honored and venerated or feared gods and ancestors. 
These figurines were not painted; at the most, one provided them 
with decorative textile covering in red colors. This color was con¬ 
sidered sacred, although yellow was also used. The nonpainting of 
sacred ancestral figurines extended as far as Indonesia and Micro- 
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Desia, along the border of the Melanesion-Papuan land masses, 
such as Kaniet in the west and Sikaiana and Loaniua in the east. 
Tattooing, for example, was not taken up by the people of dark 
skins, who used instead an abundance of paint, which, in turn, was 
not used by the lighter-skinned Indonesians who tattooed themselves. 
The coasts of all Melanesian islands, inclusive of New Guinea, have 
become Malayan in culture and decorative art. The painting of bark 
cloth, which appears to best advantage in Polynesia, occurs but 
seldom in Indonesian and Micronesian art, as in Celebes, for exam¬ 
ple, where painted bark cloth substitutes for woven rectangular 
matting. 

The Polynesians fashioned their hardwood gods in artistic manner 
and saw no need to paint them, while the Melanesians fashioned 
their gods of softer woods in sketchy manner and painted them with 
gaudy colors. These gods served them only for the festival period. 
Throughout entire Melanesia there is a riot of color painting, ex¬ 
cepting such wooden vessels as are fashioned on the Admiralty 
Islands, which are not painted. 

The carved and tied objects of New Ireland, designed for the cult 
of the dead, namely the large helmeted heads with small body and 
yet smaller legs, are similar to the sculptured figurines of Raratonga 
and New Zealand. In all these figures the painting of the face is 
similar. This is replaced by the Maori with tattooing. The Uli 
figures of New Zealand (dead cult) show breasts and phallus—a sort 
of a fertility fetish similar to that of India. The Uli figure is also 
somewhat similar to the New Guinea ancestral figurines from the 
Sepik River tribes, and even resembles the wooden idols of the Maori 
and of the ancient Easter Islanders, apparent in the rib structure 
revealed on the New Guinea and Easter Island figures. Papuan in¬ 
fluence may be seen in the ray-like appendages on the body sculptures 
of idols from the Tugeri of the south coast of New Guinea, also on 
the plastic puppets which are occasionally provided with wooden 
masks. These wooden figurines are found also in the New Hebrides, 
in New Guinea, in the Admiralty and Solomon Islands. The Solo¬ 
mon Island puppets have black heads inset with mother of pearl and 
the Sepik River type is like the bill of a bird. Squatting figures, 
strangely reminiscent of the Sepik type and of those of the island of 
Bali, also occur. 

The bird motive in Melanesian religious art design goes back to 
their mythology and is similar to Indian religious art. Thus the 
bird motive is present not only in figurines but in shield decoration 
and in symbolism from New Guinea, particularly the ancestral 
images with bird beak and red paint, and stylized incised border de¬ 
signs, otherwise apparently foreign to the Australian-Papuan and 
the purely Polynesian art motivation. One finds it in west New 
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Guinea, where the Melanesian-Papuan element meets with the Indo¬ 
nesian art motivation especially characterized in the squatting fig¬ 
ures used as burial vaults, again on the neck rests, wooden carved 
drums, shields, spears, and bamboo lime containers of the north and 
south coasts. These display in part the bordered incised designs, 
in part the faces and figures of men and animals in abundance of 
decorative variation, all this carving in the round and etching on 
wood being the work of practically naked cannibals. In the Sepik 
figurines of carved wood the nose becomes a beak extending to the 
navel as an ornamental embellishment. This may be due to bird 
mythology and to nose piercing which distorts the septum of the nose 
in real life in a supposedly ornamental manner. Ornamental de¬ 
signs of a crocodile head from the Sepik is pleasing and realistic, not 
grotesque as are the above mentioned. In the south of New Guinea 
the Tugeri, also the tribes on the Gulf of Papua, all possess this 
ability of pleasing animal sculpture. 

In the east of the island, in the Massim region, appears Indo¬ 
nesian art decoration. This is seen also in the Solomons, where 
decorated bamboo lime boxes s imil ar to those from Timor in highly 
ornamental patterns appear, along with dancing boards, black bowls 
with mother of pearl inlay and horseshoe-shape patterns. 

Aboriginal Australian design .—When separated from their tra¬ 
ditional methods of executing art designs, most primitive peoples 
make a poor showing. A conventionalized frigate bird, spiral, or a 
water buffalo volute may be pi’actically mathematically perfect when 
it leaves the hand of the Polynesian or Malayan artist, but actual 
pictures of the frigate bird or of the water buffalo could not be 
drawn by either of the two. Apparently we must go back to the less 
sophisticated Magdalenian of the old stone age, or the bushman, or 
even the lowly Australian aborigine, for realism in pictographic art. 
Smooth surfaces of rock bowlders and cliffs are sometimes covered 
with paintings of hunting scenes, human faces, corroboree scenes, and 
of animal life.' Melanesians are also skillful in pictographic art. The 
work of Australian and of Melanesian, also of African bushmen 
artists, like that of the Eskimo, is in silhouette and lacks perspective. 

Australia, larger than continental United States and bordering 
Indonesia on the south, shows but little differentiation in art designs, 
and these but of a low grade, on a par with those of the South 
African bushmen and kindred tribes. Museum collections represent¬ 
ing the tribal art characteristic of north, south, and west Australia, 
include totemic designs on incised stone, bone, and wood. Their 
representations in sand pictures are considered superior to their 
incised work on stone and wood. Ornaments of fur and feathers are 
common; paint designs are associated with incised shell and other 
media. In art, as in several other phases of primitive life, Australian 
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aborig inal art is inferior to that of other peoples who have a similarly- 
developed totemic system. 

The Australians are one of the most primitive of peoples, and their 
exhibit at the National Museum consists of spear hurlers, boomer¬ 
angs, clubs, stone axes, shields, an ornamented fur robe, a netted 
bag, baskets, a message stick, and a pair of shoes which are thought 
to render the wearer invisible. Their boomerangs, churingas, and 
message sticks have symmetrically incised or painted designs. 

Isolated as are the great island masses of New Guinea and Aus¬ 
tralia, we find, as expected, that the decorative motives and the 
style of their application are distinctive and extremely stylized. 
A further causative factor in emphasizing the isolation of their art 
impulses is the racial integrity combined with linguistic forces pe¬ 
culiar to the area. The patterns are applied to basketry and to 
wood through painted designs. Another form is the combined in¬ 
cised and painted design so frequently found on Melanesian weapons 
of offense and defense. Sand paintings of a ceremonial nature are 
not nearly so pleasing as are those of the Hopi of southwestern 
United States; they are rather in form of a maze such as is well 
known to our Apache artist when in a ceremonial mood. 

Painting with carbon or charcoal or colored clay is also char¬ 
acteristic principally in red and yellow earths. The body is thus 
painted with stripes; line drawings, and flat surfaces forming 
geometrical figures. Even the rocks are thus painted, as are objects 
of diverse description. The narrow oblong wooden shield and the 
wooden troughlike bowls are so painted, the latter being longitudi¬ 
nally corrugated and painted over with red ochre. Further orna¬ 
mentation is in the form of white and black bands. Weapons, as 
shields, spears, and spear-throwers, have zigzag line ornamentation 
representing snakes. Transverse line, angle, and flat surface de¬ 
signs are varied, and on the curved wooden boomerangs are wavy 
V-shape patterns in transverse order. 

In North Australia basketry ornamentation occasionally takes on a 
realistic spirit in the form of painted dancer or warrior figures. 
Peoples having a higher development of basketry technology weave 
their decorative designs in the body walls of the basket, so that both 
in the primitive design itself and in the technical deficiencies of 
basketry, for instance, may one see the low stage of Australian cul¬ 
ture. To be sure many peoples, as our own Plains Indians and the 
Malayan peoples of Java and the Philippines, have a highly devel¬ 
oped technical achievement—the one in quill work and the other in 
basketry—but a corresponding lack of development of pictographic 
or painting art. It is impossible to establish from observation the 
art sequence of peoples, whether one observes the Papuans and the 
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Australians, among whom the art of painting is developed but plastic 
efforts are crude or entirely lacking, or whether one considers Malay 
groups among whom the weaver’s art and plastic efforts generally 
reach a high stage but who can not paint. On the ba§is of such com¬ 
parisons it is impossible to determine which art is the older. It is 
rather true that they are mutually exclusive in principle. We need 
but refer to the crude pictographic efforts of Polynesia, where a cor¬ 
responding pictographic art—that of tattooing—is highly developed. 
The modeling of human or animal figures is almost absent in Aus¬ 
tralia, while the churingas of stone are so carved in the round as to 
be work of pleasing artistic merit. These highly conventionalized 
devices, representative of their god or totem, are intimately associ¬ 
ated with mythological religious lore and represent imaginary per¬ 
sonalities showing a well-understood conventional art. Churingas 
are usually oval or flat pieces of stone or wood and are provided with 
incised and painted decorative designs. It is said that the peculiar 
lengthwise corrugations are first cut into the surfaces of a wood 
churinga or shield piece to better hold the applied red ochre paint. 
Patterns are mostly wavy lines or broken circles and spirals usually 
in connected series. Originally these figures, like conventionalized 
devices on California Indian basketry, had- a symbolical meaning and 
were not to be considered as purely decorative. Concentric circles 
are designated as rest places, while diverging lines are trails taking 
on forms of the maze. 

Among the Australians, who are hunters primarily, animal souls 
must either be appeased or intimidated. Thus arise scenic art por¬ 
traying the methods whereby this is effected in a conventional man¬ 
ner. Prom another angle this highly stylized art might be viewed 
as a form of pictographic writing in the form of a primitive map or 
plat as viewed from above. An opossum churinga, for instance, on 
which incised and painted lines appear, represent, as mentioned, 
trails and hiding places, while star forms represent trees about which 
the game animal moves. The whole thus appears as a hunter’s 
charm accessory. 

At times a wavy line appears to represent a trail, again a snake, 
a grab or worm, a vine, however the technical ability to realistically 
portray is lacking. When a useful article, as a churinga of a shield, 
has etched or painted devices not much more intelligible than 
fVhildish efforts it must not be understood that they are therefore 
meaningless. The primitive artist feels that decoration enhances 
the value and effectiveness of the object. The dance, the battle, and 
the hunt are primary activities in the life of the primitive Austra¬ 
lian, but nowhere do the Australians approach the excellent drawings 
of the bushmen of South Africa. 
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Papua, and New Guinea ..—The desire for ornament is very marked 
among the dark-skinned islanders of Papua and Melanesia. The 
specimens exhibited in the National Museum from New Guinea con¬ 
sist of costumes of fiber, arm and neck ornaments of feathers, shells, 
teeth, weapons, basketry, etc.; headdress, combs; carved wood spatu¬ 
las, decorated gourd and bamboo vessels, etc. There are also shown 
wood carvings from the Solomon Islands. The recent explorations 
of Stirling in the interior of Dutch New Guinea, and of Brandes in 
British New Guinea and the territory of Papua in the east, have 
given the Museum a most extensive and representative Papuan and 
Negrito collection, while the great collections from Malaysia obtained 
by "W. L. Abbott can perhaps never be duplicated. 

It appears that in Oceania geometrical designs are almost always 
traceable to some anthropomorphic or zoomorphic or phyllomorphic 
motive more or less conventionalized. Thus in the bark belts col¬ 
lected by Abbott and Brandes the human face has been applied as a 
decorative pattern. Eye forms are occasionally plainly recogniz¬ 
able. On combs and wooden clubs are etched the curved beak and eye 
of the frigate bird. This design is. conventionally modified into 
meandered interlocking spirals with the eye placed at each point of 
intersection. . The beak alone is represented occasionally in Mel¬ 
anesian art as scrolled arabesques. 

The Papuan tribes excel the Australians in the plastic modeling 
of human and animal forms in a peculiar manner. A framework is 
constructed, covered with bark and painted white. Masks are 
so constructed and are rather terrible examples of realism in the 
form of masks and headdresses of heroic size. Such huge masks are 
supported by attendants holding bamboo staves, and have therefore 
little ornamental and art value. Painted lines and angles and a 
host of smaller devices in color fill in the facial planes, which are 
done in unconventional manner or free style. In New Guinea the 
more realistic efforts, which, as mentioned, are quite la cking in 
Australia, occur in typical Papuan painted form. The origin of 
this art must lie in the proximity of the Sulka and other coastal 
Papuan tribes in contact with old Malayan art. 

■ Negritos and Papuxvns of centred Dutch New Guinea .—The recent 
Stirling-Smithsonian expedition to the highlands of central Dutch 
New Guinea, under the leadership of Matthew W. Stirling, has 
achieved some striking and important results. Negrito groups of 
the Nassau Mountains, hitherto unvisited by white men, and Papuans 
of the central lake plain, which lies between the Nassau Mountains 
on the south and the Van Rees Mountains on the north, are now 
made known to science for the first time. 
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Stirling found the Negrito, a negrillo pygmy people, in possession 
of a sedentary, comparatively high culture based on agriculture, on 
the one hand far outranking neighboring Papuan peoples while 
offering in almost every respect a marked contrast culturally to the 
physically related groups of Malaysia. Characteristic of the Negri¬ 
to or negrillo pygmies throughout the range of their distribution, 
notably in the interior of the Malay Peninsula, in the Philippines, 
and in the Andaman Islands, is their isolated habitat, which is 
usually a mountainous more or less inaccessible interior plateau 
region where they are surrounded entirely by stronger and more 
numerous lowland peoples. Characteristic of the Negrito of central 
New Guinea is the diminutive stature, which in males is less than 
152 centimeters, in females 145 centimeters, and the dark skin color 
and frizzy black hair. Stirling found several individual Negritos 
of the Nassau Mountains with hair of a reddish tinge. The Negritos 
of the Upper Rouffaer River valley were found in possession of 
a well-developed economic system based on agriculture, but with 
no governmental organization extending beyond the isolated villages. 
It becomes necessary, as a result of the discoveries of the expedition, 
to enlarge our conception regarding the commonly attributed cultural 
characteristics of the Negrito. 

The pygmy Negrito of the Nassau Mountains lives in a region 
inaccessible alike to hostile Papuan and to the white race. There 
they have developed a culture unique to science, differing in many 
respects from that of the Papuans and from Negrito tribes living 
elsewhere. Stirling found wide variations in the language spoken 
by different pygmy Negrito groups. Just what this variation sig¬ 
nifies will be indicated after further study. Whether all of the 
observed linguistic differences will prove to be variants of existing 
Papuan stock languages, presenting a condition similar to that pre¬ 
vailing in the Philippine Islands, where Negrito spoken language 
has been revealed as variant of the Malayan stock language, or 
whether there may be different languages existing among the New 
Guinea Negritos themselves will undoubtedly be established after 
Mr. Stirling has made a thorough study of the linguistic data 
obtained. 

Animistic tendencies were noted in the observation that the Negrito 
believes spirits of dead relatives to inhabit various natural objects, 
such as stones and water, also different kinds of animals. Another 
observation of considerable interest is that the Papuan groups do 
not bury their dead, but instead leave the bodies exposed near the 
villages, producing a condition which does not tend to enhance the 
pleasure of sojourning in the vicinity. A gruesome ornamental 
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pendant worn by Papuans suspended from the girdle consists of the 
mandible (lower jawbone) of some departed ancestor or other rela¬ 
tive snatched from the putrefying body. After the flesh has been 
scraped away a fabric band is woven around the central part of the 
mandible and a suspension loop attached. Two of these amuletic 
pendants from the Kirakai River are included in the collection 
brought back by the expedition. Negritos bury their dead according 
to a ritual, and so offer another testimony of the superiority of their 
culture over that of the Papuan. 

It is in his material culture and decorative art designs that the 
peculiar development of the Negrito is best demonstrated. Houses 
are erected of rough-hewn wooden slabs set vertically and covered 
over with grass and palm-leaf thatch. The flooring of rough-hewn 
boards is placed several inches above the ground. This is probably 
a culture survival, as there appears to be no need for this custom, 
either as a protective or sanitary measure, in the salubrious uplands 
of the Nassau Mountains. Decorative art is manifest principally in 
surface patterns on weapons. 

Clearings are perched on precarious slopes of the steep mountain 
sides. Various crops are produced. A variety of white sweetpotato, 
sago, taro roots, sugarcane, bananas, tobacco, and lemons are staple 
products. The use of potatoes and of starchy food in general ,is 
preponderant in the diet of the Negrito and causes an unusual dis¬ 
tension of the stomach and abdominal region. An oblong wooden 
food dish is cut out of the solid trunk of a certain soft-textured 
tree. These food dishes are two or more feet in length and are used 
somewhat as mixing bowls or as mealing stones, no stone mortar being 
employed. 

Spoons, awls, dirks, weaving and plaiting implements, and various 
other objects are fashioned into implements for daily domestic use 
from leg and wing bones of birds, chiefly from the tibiae of the 
cassowary, a tall and somewhat vicious bird inhabiting all sections of 
the isl a n d. By far the greater use of bone is in the fashioning of 
ornamental objects, charms, and trophies. Here, again, there is an 
observable distinction between the primitive technology of the Ne¬ 
grito and the Papuan. The marked tendency of the Negrito is in 
the direction of simplicity of construction or meagerness of applica¬ 
tion and is linked with excellent technique and artistic merit in 
ornamental designs introduced. The Papuan displays a lavish use 
of materials combined with a coarseness of technique and a quite 
elementary art impulse and execution of design. 

A food cooker like that of the Polynesians is used by the Negrito. 
A depression is made in the ground and is lined with stones. In 
this cavity are placed food ingredients, such as meat, potatoes, or 
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taro. Hot cooking stones wrapped in leaves are then placed on the 
food and the whole is covered over with ashes and earth. Exclusion 
of air serves to continue the cooking process for some time. Thus 
is created a primitive fireless cooker. 

There is scarcity of domestic implements but a great variety of 
woven cord fabrics, applied chiefly to the making of openwork weave 
meshed carrying, storage, and trophy bags. Although very few and 
crude baskets are made by the Negrito, basketry materials and 
technique are applied as in the making of body armor, in ornamental 
braided bands resembling the continuous braided bands of basketry 
materials so much in vogue among the peoples of Malaysia, in the 
braided thong woven as wristlets, in headbands and ornamental 
wristlets of twill weave, and in many other objects betraying a skill 
that could easily have been applied to the making of baskets as well. 

Pottery making, like the use of metals, is unknown to Papuans 
and pygmy Negritos alike. 

As no cradle board is employed, carrying bags of woven cord 
fabric are used. Such a carrying bag is often quite large. It is 
woven with a 2-ply cord fabric in simple openwork meshed design 
and may be used to carry everything from firewood, meat, potatoes, 
and other supplies, along with a baby unceremoniously thrust into its 
improvised cradle, from which it is removed without protest on the 
return of the mother from the clearing. 

Many of the woven carrying bags have an ornamental figured 
design covering one side effected through the introduction of peeled 
grommets from the yellow stems of the orchid. Some of these are 
stained a dull red, producing with the natural color of the fabric 
material designs in three colors. The designs introduced form 
geometric rectangular figures and are produced by intertwining the 
introduced peeled orchid strips with the 2-ply fabric of which tike 
bag is made. Peeled strips of yellow orchid stems are similarly 
introduced as appliquS designs on charm and trophy bags, also on 
girdles and other objects of personal adornment. Cut sections of 
stems of orchid are mounted on fabric cord as beaded necklaces. 

The carrying bag is worn as a headdress when not in use for other 
purposes, a portion of it being allowed to drop like a veil at the side 
of the head or down the back. This draping lends a peculiar appear¬ 
ance to the wearer, giving the Negrito the illusory appearance of 
having a Semitic cast of facial and head features. When in use as a 
carrier, a long band or tump line, with which it is provided, is passed 
around and over the forehead. 

Another variety of meshed bag, the so-called trophy bag, is worn 
by men only. It is carried under the armpit at one side of the body 
and is supported over the opposite shoulder. Attached to this bag 
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are ornamental appendages of boar’s tusks, each tusk representing 
a trophy of the hunt. The Negrito uses no spear but bags his game 
with the aid of his dogs and his bow and arrows only. There is 
nothing remarkable about the bow. It is formed from the black 
palmwood, is 5 or 6 feet in length and is plain, the ensemble of 
bow and bamboo arrow resembling for the most part the bow and 
arrow used by the Tinguian of Luzon. 

One peculiarity in the construction of the Negrito hunting or 
trophy bags is in the attachment of a neatly carved and highly 
polished “swagger stick” of bone cut from a tibia of the cassowary. 
It is secured by a wooden pivot, around which the “ stick ” is almost 
constantly twirled by the Negrito hunter when he is not otherwise 
occupied. A small wooden pillow 6 or 8 inches long and 3 or 4 
inches wide, but less than one-half inch in thickness, is always car¬ 
ried in the trophy bag. 

A third type of woven fabric bag is the smaller charm or amulet 
bag of similar weave and ornamented profusely with peeled orchid 
bark. The charm bag represents, along with the woven body armor, 
some of the finest products of the skill of the Negrito in the loomless 
handicrafts. It is a small pouch 3 or 4 inches long, scarcely large 
enough to carry a tooth, a beautifully colored seed, or some other 
similar amulet. The compact weave is dissimilar to that of the large 
open-mesh bags. It is a combination of a series of braided ribs, each 
having two or three elements and each made up of 2-ply cord. These 
braided ribs are passed diagonally from one side of the bag to the 
other and have no connection with each other except at the center of 
the bag, which on completion becomes the bottom, and at each end 
where the braided rib terminates by having each one of its constituent 
elements become an element in the next braided rib. By arranging 
the braided ribs about a center near each end of the bag, and having 
the ribs terminated there, the bag assumes an oblong rectangular 
outline. A novel feature is introduced at this stage in the making 
of the charm bag. On the surface which is to become the outer one, 
a continuous strip of peeled bark of the orchid is twined longitudi¬ 
nally around each intersecting braided rib with which it forms an 
X-shape angle firmly knitting the different ribs together and at the 
same time supplying a beautiful ornamental pattern. So far as is 
known this weave is new to science. A braided rib representing the 
elements taken from four of the braided ribs of the bag thus contin¬ 
ued forms an extension several inches in length. This is designed 
for a cover, as each charm bag represented in the collection has an 
extension cord just long enough to be passed enough times around the 
bag to completely inclose it if the process is begun at one end and 
continued to the opposite end of the bag. 
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The clothing of the pygmy Negrito is scanty. Women wear a 
shirt girdle of braided cord with cord fringes 3 to 6 inches in length, 
or of plaited pandanus palm leaves. The girdle worn by the Negrito 
men is even more scanty but is more picturesque. Here, again, are 
used the grommets of peeled bark of the orchid as an ornamental sur¬ 
face design, strands of which are intertwined with the other fabric 
elements, making up that portion of the girdle 6 to 10 inches in 
length fitted to the small of the back, where it is passed back and 
forth until the desired thickne ss is obtained. As the girdle braid 
is of the thickness of one-third inch 15 to 25 thicknesses are used 
to form the desired thickness for the back pad or bustle, as one may 
choose to call it. Looped about this pad at either end is a coarse 
double strand of fabric cord passing around the body where one 
end is attached to a small braided basketry band about 2 centimeters 
wide and of large enough a diameter to be fitted over a slender, tap¬ 
ered gourd used as a penis cap. The other end of the gourd girdle, 
which is passed about the body from the opposite side, terminates 
in a knot. This knot is slipped under the basketry band and the 
band is pushed downward on the expanding side walls of the gourd 
until it is firmly fixed. This completes the men’s costume, except 
for the headdress and body armor. 

The Papuan male costume includes two elements worthy of note. 
These are the taillike ornaments of cassowary feathers or of 
pandanus palm leaves and the sharp-pointed nose ornaments of 
bone which are passed through the nostril wings both vertically and 
horizontally. The taillike ornament affected by the Papuan con¬ 
sists of a number of pandanus leaves or of the tail feathers of the 
cassowary attached to the end of a short curved stick of wood slit 
open at one end for insertion of the plume and curved at the other 
end for insertion in the girdle. Mr. Stirling states that the Papuan 
feels himself quite undressed when he is without his tail ornament 
and that he would take to the bush immediately after having parted 
with this so necessary article of personal adornment to members of 
the expedition for a consideration, to the great amusement of his 
fellows. 

Among the various kinds of headbands and headdresses in use 
among the Negritos and Papuans is a simple twill weave, delicately 
plaited headband of rattan, ranging in width from 1 to 2 inches. 
Another headdress worn by the Negritos is one of coiled cassowary 
feathers attached to a woven basketry frame of rattan splints. 
Still another consists of a woven band of basketry material with 
inset of shell, plumed pompons of bird of paradise feathers, and 
others of feathers resembling those of the Carib Indians of Yene- 
66993—81-3 
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zuela and Guiana. Sometimes a bit of crimson color is obtained by 
addition of tail coverts of small birds of brilliant hue. 

Wristlets of coarse braided rattan, which are also used as fire 
thongs, or of more finely woven braided bands of fine basketry 
material, and others, stained to form geometric designs, complete 
the costume; though many additional touches are lent by ornamental 
necklaces of variously colored seeds, shell, and beads from cut 
section of orchid stems. 

A characteristic object from the Papuans of the Kirakai and mid- 
Rouffaer Rivers is a trophy bag carried by the Papuans in much the 
same manner as the Negrito carries his trophy bag, to which, how¬ 
ever, it is far inferior. This trophy bag seems to have a certain 
value as a charm and the essential ornamental features, chiefly 
pendants of the crudest kind, occur also as pendants on amuletic 
necklaces worn by Papuan women of the central plain. The pen¬ 
dants are trophies of the hunt, as cassowary bird heads, beaks of 
hornbill, feet of bird of paradise, leg bones of various birds, pig 
tails, and snake tails. All of these are attached at the side of the 
rather compactly twined woven bag with loops of rattan splints, 
the ends of which are inserted between skin and bone of the leg and 
tail piece pendants. Shrinkage due to drying causes the rattan loops 
to remain firmly fixed. The amuletic necklaces worn by Papuan 
women have still other pendants attached, such as fragments of 
bird bodies, seeds of the common allspice, sections of bone and shell, 
together with bits of bark. 

One of the more characteristic methods of executing ornamental 
designs employed by Papuans is the etching of surface designs on 
arrow points. These designs are so highly differentiated as to easily 
dis tinguish one area from another and also from the designs executed 
by Negritos on their bamboo arrow points. The latter are character¬ 
ized by wrappings of peeled grommets of orchid stems. Papuan 
designs are applied both to bamboo shaft and bamboo or palm-wood 
foreshaft and may take the form either of curvilinear or rectilinear 
surface etchings or of carvings on the body of the foreshaft. Inlay 
of lime or white paint is sometimes applied on carved surfaces in 
true Melanesian style. 

A peculiarity of the Negrito arrow from the Upper Rouffaer 
Valley is the banded ferrule which is placed over the juncture of 
palm-wood foreshaft with bamboo shaft. This small woven ferrule 
with its unique spiny .surface, due to the peculiar twined weave, is 
identical with the ferrule made by the Negrito in the Philippine 
Islands and which is used by them for a similar function. This is 
the only deep-seated resemblance noted in the weapons of these 
widely separated pygmy groups, unless one takes into consideration 
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the nonuse of the blowgun by each. Culture characteristics of each 
resemble more the culture complex of adjoining peoples than that of 
a common ancestry. 

The Takutamesa Papuans have shafted arrows of bamboo with 
heads of leaf-shape split sections of bamboo stem. Line etchings on 
arrow head and bamboo shaft probably represent animal figures. 

The Van der Willigen Papuan arrow type has but few line 
etchings on its bamboo shaft but has elaborate barbing carved bilater¬ 
ally on its palm-wood foreshaft. A peculiarity noted is the reverse 
feathering attached to foreshaft at the tip. The base of quill is 
pointed toward the nock while the tip of feather is near the tip of 
the arrow point. 

Arrows from the Papuans of the Upper Mamberamo River are 
as a rule tipped with bone, a diagonal section of which has been 
removed to form a point. Etched lines occur both on bone point and 
bamboo shaft. The foreshaft is of palm wood, is triangular in sec¬ 
tion, and is deeply barbed in pairs along two of the intersecting 
angles but not along the third. 

Arrows obtained at the junction of the Van Daalen and Rouffaer 
Rivers are tipped with a cut section of bone. One of the arrows has 
an unusually long foreshaft of palm wood with many diagonally cut 
sunken panels which provides a jagged surface for lacerating and 
making large wounds. 

The Sebit Papuans of the Upper Mamberamo River Valley etch 
an ornamental design on their bamboo arrow shafts by burning 
banded lines around the circumference of shaft, also by etching 
curvilinear figures representing animal forms. The foreshaft is 
multiple barbed and bone tipped. 

The Papuans of the Kirakai River have arrows with bamboo 
shafts. Some of the foreshafts of palm wood are unusual in that 
they have multiple trilateral barbs placed at lines of intersection of 
the triangular sectioned foreshaft. 

Papuans of the Lower Rouffaer River make, in addition to the 
burned-etched banded designs used by the Sebit Papuans, peculiar 
long dashlike punctated figures by burning. A leaf-shaped section of 
bamboo stem is the usual form of arrowhead and usual material 
employed by Papuans and Negritos alike. The sole exception is the 
bone-tipped palm-wood point which is also foreshaft and occurs in 
about 30 per cent of all Papuan arrows. It is not used by the 
Negritos. 

Bows are of uniform type and are inferior to the arrows from the 
viewpoints of artistic design, craftsmanship, and inventiveness dis¬ 
played in their construction. They are long, straight, flat surfaced 
on the inner and rounded on the outer side. The bow cord is a long 
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strip oi rattan knotted at each end and easily slipped oyer the slightly 
hollowed nock ends of the bow. 

Fishing is conducted with circular dip nets held in the hand. 
Other forms of fishing paraphernalia include long funnel-like traps 
of rattan splints. Similarly shaped traps made from some unidenti¬ 
fied thorny vine are used by Papuans of the Kirakai River region. 

A form of body armor appears as an enlarged girdle among the 
Takutamesa and Sebit Papuans of the Van Bees Mountains. It 
consists of a narrow braided band made from an unidentified vege¬ 
table fiber which is wrapped around the abdomen from 75 to 150 
times, forming a bulging roll completely covering the lower torso. 
The nearest resemblance to this object of wearing apparel, which 
is both ornamental and protective, is the braided girdle worn by the 
Igorot. 

True armor appears in use among the pygmy Negritos. The 
Negritos of New Guinea are alone among all pygmy Negrito peoples 
in their use of body armor. The armor appears in the form of a 
woven fabric jacket which is worn as a covering over the chest and 
lower abdomen. The armor shows not only high artistic merit but 
embodies the principles of extreme flexibility and durability. Native 
arrows can not penetrate it except at the top, where it is suspended 
from the shoulders by straps of woven fabric which also cover the 
upper chest. The armor proper begins with a change in the weave 
at a line 3 or 4 inches below the shoulder straps. The weave from 
this line downward is a compact form of a double-faced twisted-twine 
pattern. It appears to be new to science and an exceedingly ingeni¬ 
ous invention. As the Negrito’s life depends on the strength and 
impenetrability of his body armor, no shields being used, it may be 
understood that the weaving of body armor represents his best 
efforts and skill as a weaver. The warp or passive element is made 
of a continuous strand of rattan splints which passes vertically from 
top to bottom and back again entirely around the circumference of the 
jacket. The crossed weft or active element, also of finely cut rattan 
splints, passes horizontally across the body as a twisted twined 
element. The unique features of this weave, which supplies flexi¬ 
bility and strength, may be seen in the manner in which the weft is 
twined first over two warp elements, then completely around the 
second, and again over two but undergoing two twists in the process. 
The same process is carried forward on the reverse side of the jacket, 
forming identical patterns on both inner and outer surfaces and 
supplying great toughness of fabric. 

The ribbed weave of the upper portion of the jacket is similar 
to that described before when discussing the weave pattern of the 
Negrito charm bags. Peeled grommets of orchid stems are intro- 



AST. SO 


DESIGN ABBAS IN OCEANIA—KBIBGEB 


35 


duced to produce ornamental patterns as in the charm bags. Across 
the front of the jacket where the true armor weave begins is a line 
of ornamental display of feather decorations, chiefly from the tail 
feathers of the bird of paradise. 

Tobacco and narcotics are in general use among the sedentary 
pygmy Negritos of the Upper Rouffaer River area. Mr. Stirling 
observed infante in arms smoking cigarettes which were offered them 
by their mothers and nurses. The container in which the cigarette 
is wrapped is the leaf of the pandanus palm, a supply of which is 
carried in small tubes made from sections of bamboo stems and car¬ 
ried in the lobe of the ear. Curvilinear and rectilinear designs made 
by burning are etched on the surfaces of these containers. Tobacco 
is usually smoked in pipes fashioned either from a tree knot or from 
an unidentified variety of unusually large acorn. The oak grows in 
abundance along the Middle and Upper Rouffaer River. To the 
base of the hollowed pipe bowl there is affixed a short section of 
stem of orchid ferruled with pitch or wrapped with cord. In two 
instances the ferrule is an excellent example of continuous braided 
band similar to that attached to arrow shafts. Tobacco was intro¬ 
duced evidently at an early date and is now cultivated in the com¬ 
munity plot in the center of the village, where are also grown all 
of the other plant products and vegetables. The development of 
agriculture and the domestication of animals by the Negrito is his 
own achievement, probably developed on the spot, and not an impor¬ 
tation. With but one or two exceptions there seems to be no trace of 
cultural relationship with the physically related pygmy stocks else¬ 
where, so that linguistic data obtained by the expedition becomes 
exceedingly important. 

The Andamanese .—The Andamanese likewise are a very primitive 
people. No satisfactory explanation has yet been made of the large 
number of exceedingly primitive peoples occupying the coastal fringe 
of Asia and the mountainous interior of the East Indies. In almost 
every case these primitive peoples are negroid, diminutive in stature, 
and distinct physically from the higher cultural peoples forming the 
bulk of the insular population. Such people, of which the Andam¬ 
anese are typical, support themselves almost entirely by hunting and 
fishing. Use of clothing is but poorly developed. As among all 
negroid peoples with dark skins, a peculiar form of body decoration 
is practiced by the Andamanese. Tattooing would not be effective, 
unless some form of white color design could be introduced. This 
is not done by any known tribe. On the other hand, a bringing 
into relief of certain parts of the skin is effected wherever elementary, 
ornamental designs are produced. This bruising or scarring of the 
body is known as cicatrization. 
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The Andamanese, too, live in constant fear of demons. In such 
repressive environment art forms can scarcely develop into styles of 
art. A peculiar form of ancestor veneration may be noted among 
the Andamanese in common with primitive peoples elsewhere in the 
island world of southeastern Asia. Necklaces are made of the bones 
of dead relatives. Even the skull of a friend or relative is decorated 
and worn as a pendant. A strange coincidence is the presence of a 
similar custom reaching their somewhat similar stage of development 
in the island of New Guinea. As opposed to the use of cicatrization 
on the part of the dark-skinned primitive peoples, the yellow-skinned 
peoples of southeastern Asia and of Oceania generally tattooed 
their faces and bodies. Frequently such designs are symbolical; 
mostly, however, they are purely decorative. Some are emblematic, 
showing that the one so marked has achieved majority and is now 
a full-fledged member of the tribe. 

The Andamanese and the Negritos, the one living north of Sumatra 
on a small island group in the Bay of Bengal, and the other in the 
heart of the Malay country in the interior of the Philippine Archi¬ 
pelago, in Borneo, and in central New Guinea, live like the Austra¬ 
lians, under primitive housing conditions, merely a wind shelter. 
Being nomadic, they accumulate but little by way of a material cul¬ 
ture suitable for application for art designs. The Andamanese have 
been but little affected by foreign influence, partly due to their iso¬ 
lation and to their reputation as fighters and due to their linguistic 
isolation. But little similarity with Australians may be noted aside 
from their negroid affiliations, bodily decoration, and the painting 
of their ornamented objects in red ochre. These may be of practical 
use or cult objects. Either realism or geometric art patterns are 
present, however, in minute quantities. It is difficult to include such 
widely separated peoples as the Negritos, the Andamanese, and the 
Australian in one art area, although sharing alike in the crudity of 
their art devices and to some extent in the technic of their applica¬ 
tion. 

The Nicobarese .—If we follow the chain of islands connecting the 
Asiatic mainland with the larger islands of Malaysia we encounter 
the Nicobar group, which lies off the Malay Peninsula. The people 
occupying the Nicobar Islands are apparently distinct from the 
inhabitants of another small island group in the vicinity of the 
Andamanese. This primitive tribe has quite a developed art complex 
and ornaments of several descriptions might be mentioned, such as 
cylindrical ear plugs of wood. They have also developed a technic 
of painting figures and figurines on wooden boards. This is perhaps 
a form of mnemonic writing somewhat similar to the pictographs 
used in the time counts of the Chippewa Indians. As among the 
Sinhalese, art is made subservient to the needs of primitive religion. 
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The entire gamut of artistic expression is applied to the shaping of 
devices to scare away the demons. 

Sinhalese art. —The large island of Ceylon, just off the southeastern 
coast of India, through the Sinhalese has developed a rather dec¬ 
orative style of art. This may be traced to Brahmanistic and 
Buddhistic religious influences from India, and the more ancient 
primitive native religion of the Sinhalese. The so-called devil wor¬ 
ship of the Sinhalese reaches an expression in art through the use of 
grotesque wooden masks, representing for the most part major and 
minor demons. As in northwestern North America, masks are the 
accessories of the shaman, and each mask represents one kind of 
disease. In the Museum collection from Ceylon are several Ceylonese 
masks. 

Elementary decorative art of theVeddah. —Another primitive tribe 
in Ceylon, the Veddahs, are apparently related to the primitive peoples 
in the Malaysian Peninsula, the Sakai, perhaps also to the Negrito 
and black peoples of Indonesia. These peoples apparently are almost 
devoid of artistic expression through the means of decorative art. 
In fact not even bodily decorations are practiced, such as scarifica¬ 
tions, or even the piercing of the ears for earrings. The same might 
be said for other primitive tribes in the interior of the islands of 
Malaysia and Indonesia, except that for each of them a few objects 
of ornamental art are known, such as wristlets, leg bandages, neck¬ 
laces, and other rudimentary forms of decorative art. 

Cuttwral affiliations in Indonesia. —No region of the earth is so 
isolated as Australia and New Guinea, while none is so rich in types, 
so articulated, and so hybridized as Indonesia. 

Indonesia lies- at the boundary of South Asia, facing on the one 
hand Micronesia, on another, Melanesia, and on still another New 
Guinea. It fronts southeastern Asia as a compact-land mass, and 
has sent out a tentacle as far as the southeastern coast of Africa, 
i. e., Madagascar. 

It is not attempted in this article to discuss art styles of the several 
cultural areas of Asia, although a cradleland, so to speak, of insular 
art styles as found in Indonesia, particularly the Malayan islands of 
Java, Borneo, and the Philippines. Then, too, the environmental 
influences of diverse geographical regions of Asia have tended to 
make for dissimilar art forms and styles. Prevalent use of rattan 
and bamboo .in the insular world off the southwestern coast of Asia 
likewise has introduced a central motive in Indonesian art that is 
not found on the mainland. 

The Japanese, perhaps more than any modem insular Asiatic 
people, can trace their art to a direct continental source, but there, 
too, we find a great divergence from Chinese prototypes. Asia 
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is the traditional home of the world’s great historical religions, the 
religious art of which has penetrated the entire world wherever 
Asiatic influence has at all made itself felt. Perhaps the greatest 
of these influences may be traced to Buddhism in Indonesia. This 
has made itself felt through the several invasions and migrations 
which may be traced direct to India. 

Biologically and geologically Indonesia is divided according to 
its relationship with the continental land masses of Asia or Aus¬ 
tralia. The dividing line is the narrow water passage between Bali 
and Lombok, two small islands of the southern East Indian Archi¬ 
pelago, and the contiguous Strait of Macassar. The great islands of 
Sumatra, Java, and Borneo were formerly joined with the continent 
of Asia, while Celebes, the Moluccas, and New Guinea at one time 
were a part of the Australian Continent. Animals of the Asiatic 
mainland, such as the tapir, tiger, rhinoceros, and elephant, are 
found in Sumatra and Java, while marsupials, such as the cuscus 
and birds of paradise, are indigenous to New Guinea and Australia. 

Borneo and other great islands of the East Indies, as Java, 
Celebes, and the Philippines, are populated primarily by Asiatic 
species, although the great animals of Sumatra, as the tiger and 
elephant, are not represented. The people occupying these islands 
are decidedly related to the southern Mongoloid group. Their 
speech is Malayan, and their culture has been repeatedly influenced 
from Asiatic sources. In thus classifying the population, one must 
disregard the minority, which is negroid and a somewhat protean 
population element. In the eastern half of Indonesia, black-skinned, 
broad-nosed, and wavy or kinky-haired Melanesians and Papuans 
far outnumber the Malay element, which alone is the indigenous 
population. The very name Melanesian characterizes the area as the 
home of a black-skinned race. These negroids of the Malay Penin¬ 
sula, Andaman Islands, Borneo, Sumatra, and the Philippine 
Islands, are not identical with the New Guinea and Australian blacks 
but are loosely related culturally to Malayan tribes of surrounding 
areas. 

Malayan decoratwe art .—When the island archipelagos of the 
East Indies were first occupied by the Indonesian immi grants they 
found them settled by a primitive Negrito stock. These aborigines 
retreated into the interiors of the larger islands perhaps without 
attempting contact with the Indonesian invaders. They consequent¬ 
ly left but little, if any, mark on the decorative art of the Malayan 
immigrants. These new occupants of the East Indies have been 
called Indonesians, Old Malayans, even Old Polynesians. In the 
Philippine Islands their descendants are clearly distin g nighnh lA from 
the more recent Malays who have everywhere been much influenced 
by Mohammedan and the earlier Buddhist and Hin du religious cult 
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art. The non-Mohammedan tribes of the Philippine Islands, added 
to the non-Christian tribes, correspond to what might there be called 
the early Indonesian elements. The hill tribes of Luzon, the so-called 
Igorots, and of Mindanao are the most important. In East Borneo, 
in Metwi Island, and in Timor also are found tribes possessing 
decorative designs typical of what we might call early Malayan or 
Indonesian art as distinguished from the more recent influences of 
the historic religions—the Hindu Buddhist, and the Mohammedan. 
The flat, painted bark cloth which preceded woven textiles in the 
East Indies is a good example of old Malayan decorative art media. 
This art was continued in Celebes, where the rectangular sitting 
mats with their dark colored, angular figures are characteristic. 
According to Doctor Hough designs on tapa from central Celebes, 
though geometrical, are clearly traceable to a zoomorphic motiva¬ 
tion, representing birds and animal figures. 

Among the Battaks of Sumatra, carvings in the round have a 
vogue. This art here reaches a high development in smaller objects 
as magician’s wands, and realistic carvings of animals, notably the 
lizard. 

Thus in the reciprocal relation of Indian culture traits and a 
great insular population arose Malaysian or Indonesian art. Influ¬ 
ences continued throughout many centuries, the origin of such major 
achievements as the introduction of weaving, house architecture, and 
the working of metals antedating the Christian era. 

Weaving ornamentation was at first limited to banded designs in 
perhaps only two colors; later, more colors were added and the space 
between the bordered bands was filled in with decorative designs. 
In woven scarfs of the Battaks of Sumatra, and the fabrics of Sum- 
bawa, east of the island of Bali in the smaller Sunda Islands, in 
Flores, in Timor and other islands do we see the introduction of 
additional colors and of the blending into the subdued shades of 
Indian textile decorative art. The foundation color of the tied tex¬ 
tile is dark blue or red; patterned designs are in yellow or blue, 
white or red, even green. 

Blending of colors is effected by the tie and dye method, whereby 
the warp threads and the woof threads are separately tied and then 
dyed. To achieve the desired color pattern, the process has to be 
repeated many times, but a complicated loom is not required. Much 
skill and patience such as only the Malay can put into his labor are 
prime requirements. Decorated cloths thus ornamented are best 
known from the island of Bali. Some of the rarest examples of tie 
and die ornamented textiles and most intricate designs appear on the 
so-called burial cloths, where a 5-pointed star occupies the central 
field. This is surrounded by a galaxy of Hindu Buddhist gods and 
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other religious motives. Precious cloths from Java and Sumatra, 
from Palembang and Atjeh betray. Indian influence. In these tex¬ 
tiles, gold threads are woven into the design as in the wonderful 
Siamese textiles of similar description. 

Siamese influence may also be noted in house architecture in 
Sumatra. Houses of the Minangkabau Malays were originally built 
upon piles, but are now on stone foundations. The outer walls are 
covered over with carved decorative designs. These are particularly 
noticeable on the gable ends, of which there are many. The peculiar 
swayback rooftree, the concavity of which extends all the way from 
gable end to gable end, may be seen also in other regions all the way 
to the Caroline Islands and Guam on the east and to the Massim 
region in east New Guinea on the south. This type of house archi¬ 
tecture might be termed truly Indonesian. The decorative designs 
are either geometric or floral. Houses of the Battaks of Sumatra 
are similarly decorated with carved friezes on the wooden gables. 
The floral patterns of the Bornean Dyaks alternate with the inter¬ 
locking dog-tail motive. In this respect Dyak art resembles the 
curved and recurved carved spirals of the Maori. 

Pictorial art is also represented on the decorated gable ends of 
the Indonesian house. Painted figures of human beings, of animals, 
of land and sea, of trees, mountains, and other objects illustrate 
the mytholgy and historical deeds of the Indonesian house builder. 
Colors used in this form of pictographic art are mostly red, but 
white, yellow, and black also occur. These are houses of the Toba- 
Battaks of Sumatra, of the Toradja of Celebes and of the natives of 
Palau. It should be noted that this pictorial art bears no relation¬ 
ship with the Australian-Papuan painter’s art, as it arrived in Indo¬ 
nesia at a late date from India and elsewhere on the Asiatic main¬ 
land. Even at that, this type of decorative house architecture is 
historically one of the oldest in the world. 

In classifying Malayan decorative designs as founded on floral, 
geometrical and faunal motives, it is well to note that the religious 
influence of Mohammedanism checked the use of animal motives to 
a great extent. Hinduism and Buddhism, on the other hand, stim¬ 
ulated the use of the lotus flower motive, although most Malayan 
artisans fail to recognize the motive as such, merely following the 
conventional style of wood carving or damascening as the case may 
be. What has been recognized as geometrical designs in ornamenta¬ 
tion may readily be explained as conventionalized floral motives in 
many instances, particularly in the ornamentation of metal objects, 
such as the kris guards and ornamentation on brass vessels. 

Malay craftsmen use terms to designate simple designs, namely 
“dove flower,” “mangosteen calyx,” “Solomon’s seal,” “Bo-tree 
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leaf,” “bamboo sprouts,” and “flying-fox elbows.” Certain types 
of covered metal bowls from Sumatra, covered cups, and trays, cups 
for bolding betel-nut are often designed to represent the lotus flower, 
the petals of which may be in relief or engraved. The flower of the 
gourd vine and other flowers are occasionally engraved in the center 
of metal plates or as a motive for concentric bands. The lotus may 
also appear on large metal belt buckles, with the petals beaten out 
in relief and arranged around the central boss. 

The so-called fern curves pattern, from the curving of the shoots 
of the fern frond, is a design applied by the Sumatran Malay and by 
the Bornean Kayan. This is combined with the conventional “ dog ” 
pattern, parts of which end in trifld shoots, the backs of the dog being 
bent to form a meandered series. 

Swastika motives are fairly common and may occur with direct 
or indirect (counterclockwise) arms. All these designs appear in 
insular Malayan art and on the Malay Peninsula, even to a limited 
extent in Siam, as in the niello work of that country. 

The fish-tail motive is illustrated in Ceylonese work and in 
the Malayan type of water dipper in which the coconut bowl has 
attached to it a handle of wood with cleft or “ fish tail ” end. In the 
Sinhalese specimens the coconut bowl has an ivory handle shaped 
like the fish-tail Malay handle, however, in rather complicated form, 
as it is usually represented as a fish submerging down the mouth of 
the whale-elephant, only the tail being visible. 

It is frequently difficult to distinguish between Javanese and 
Hindu or Buddhist art objects. This is particularly the case in 
carved figurines or decorative friezes. Stone and bronze decorated 
figurines and vessels are frequently undistinguishable, the Javanese 
from the Indian and vice versa. The same confusion results in 
Balinese work, as the island of Bali was in part settled direct from 
India; also from the introduction of wayang figurines from India, 
which are used with or without masks in theatrical entertainments 
in Java and elsewhere in the East Indies. Indian color predominated 
in one type of wayang, in which pictures are introduced. In the 
more Javanese types of wayang (“puraa” and “klitik”) carving 
in leather or in wood betrays the more characteristic Malayan prefer¬ 
ences in design motivation and technique, as contrasted with Indian 
love of color. This is seen also in the vivid yellow painting of the 
Geruda-bird carving, on which is mounted the goddess Visnu 
(Krishna), a splendid example of Balinese art directly influenced by 
Indian mythology. 

Banded decorative devices of triangles painted or woven into the 
matting and textiles, the design representing the fern frond or a 
bamboo shoot, are to be seen everywhere in Malaysia, in Bali, 



42 PBOOEEDUrGS OE THE NATIONAL MUSEUM vol. 79 

Lombok, Borneo, Lampong, Minangkabau, Atjeb, everywhere the 
Hindu kingdom had penetrated. The Hindu kingdom of Majapahit 
controlled the destinies of the Javanese for more than 1,000 years, but 
was overthrown by the Mohammedans in the year 1478, just before 
the arrival of the Spanish explorers and the beginning of European 
influence. On the island of Bali the Buddhism and Sivaism of its 
native population remained in power. This is reflected in the deco¬ 
rative art of these island populations to the present day. In Java, 
the Bud dhis t art continues among the Sundanese. 

The kris (keris) hilts from the Malay Peninsula and from Sumatra 
have but little decorative work. The human figurine which forms 
the hilt is not well developed as in krisses from Bali and Lombok, 
although some of them have small figurines sometimes represented 
merely by a few transverse cuts in the wood. The typical pommel 
decoration from the Upper Malay Peninsula is the kingfisher motive. 
This is closely similar to the typical pommel decoration on the 
Javanese kris. Although the kris is supposed to have originated in 
Java, the Bugis type is much more widely disseminated. This is 
no doubt due to the aggressive Bugis character. Marsden says that 
Macassar and Bugis people came in trading prahus to Sumatra and 
that “ Malays affect to copy their style of dress, and frequent allu¬ 
sions to the feats of achievements of these people are made in their 
songs. Their reputation for courage, which certainly surpasses 
that of all other people in the eastern seas, acquires for them this 
flattering distinction. They also derive part of the respect paid them 
from the richness of the cargoes they import.” 

The introduction of iron to Malaysia dates back to a time before 
the beginning of the Christian era. It had, however, not yet reached 
Micronesia or Polynesia at the beginning of the exploration of the 
Pacific by Europeans in the sixteeenth century. Malayan weapons 
and armor are excellent examples of the thorough’penetration of 
metal working into Indonesian culture complexes, some of the best 
examples of native Malayan ironwork being fashioned by these 
interior Indonesian tribes who have not been reached by Mohammed¬ 
anism. The kris (keris) of the Mohammedan Malay is perhaps the 
best example, showing both ancient Malayan, Hindu, ajid Moham¬ 
medan art motives. Meandered lotus flower, Naga serpent designs 
inlaid on the blade, and stylized dog or kingfisher figurines shaped 
from dugong ivory on the conventionalized pommel, also wayang 
figures on guard or pommel—all denote separate and distinct culture 
stratification and influences from Malayan and Indian sources. 

Influence of cultwre stratification on Filipino decorative design .— 
In the Philippines, for example, are a large number of tribes, both 
Indonesian and Negrito, exhibiting almost every stage of culture 
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from the Negrito upward. The civilized tribes, the Yisayans, of 
Bohol, Cebu, Leyte, and others occupy the central islands, while the 
Tagalog, Ilocano, and Bicol are representative of Luzon. More typi¬ 
cally Malayan are the “ uncivilized ” Manobo, Mandayan, Subanun, 
and Bagobo of Mindanao, the Bukidnon of Mindanao and the central 
islands, the Tagbanua and Batak of Palawan, the Bontok, Ilongot, 
and Ifugao of Luzon. 

Several types of culture influence have been dominant in the 
Philippine Islands. The late Christian influence, which began with 
Legazpi and his conquest of the Philippines in 1564, is character¬ 
ized by a Catholic education. The widespread influence of the 
Christian doctrine provided a widely diffused veneer of European 
culture. Mohammedanism had been introduced in Mindanao ap¬ 
proximately in 1380, and spread rapidly to northern parts of the 
archipelago. A Mohammedan settlement was established at the 
present site of Manila, but yielded to Legazpi in 1571. Mohammedan 
designs are noticeable in the southern islands, particularly in Jolo 
and in the large island of Mindanao. 

Back still further we find a direct influence from India. This may 
be seen in certain religious design motives engrafted on purely 
Malay customs. Tavera has traced the survival of hundreds of 
Sanskrit words. Perhaps the art of metal work as it is still practiced 
in Luzon, where iron is predominant, and in Mindanao where, as 
in Borneo, brass work has been developed, shows Indian influence 
to have penetrated Malayan culture much more deeply than have 
the comparatively recent Mohammedan and Christian intrusive 
religions. 

Still another influence must be reckoned with in considering Malay 
art, and that is the Chinese. The Chinese have traditions that they 
visited the Philippines as early as the ninth century, and from the 
thirteenth century on their records show trade with the Philippines 
and with Borneo. Chief among these trade articles were Chinese 
pottery, brass gongs, and bronzes, weapons and art works, and a vast 
array of more material objects. Chinese influence was limited to 
such trade goods and there is no trace of a social or institutional 
influence, although China is much nearer the archipelago than is 
India. Back of these influences from without, of course, is that of 
native Malaysian culture. 

In art designs the Filipino has drawn widely on environmental 
plant forms and animal life, beautifully executed leaf and floral 
patterns in wood carving or in cast and filigree metal work, which 
appear with inlay of soft metal in color. The pineapple design, 
wayang and anito figurines, and carved zoomorphic dog and leech 
motives are characteristic of those tribes uninfluenced by Christi- 
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anity. It is only with, the introduction of certain Hindu and later 
Christian symbolism and images that we find a mixture of native 
Malaysian design and extemporaneous forms. A splendid example 
of the Malay leech motive is the repoussf design painted over with 
bitumen on the walls of a miniature wooden coffin box secured by 
Stirling from the Dyaks. 

In Malayan chow pots and bowls of cast brass, also in kettles and 
lamps, are occasional protuberances. The same technic is noted in 
Malayan silver betrothal cups. A variation of this may be noted 
in the fluted pedestal bases to be seen both in silver and brass ware 
from Malay centers of metal craft. The Malays call the irregular 
surface an imitation of a pineapple pattern. The protuberances, or 
“ gadroons,” resemble also Siamese work, but the general form of the 
brass and silver bowls and vases from Borneo and Mindanao closely 
resemble Javanese forms. The protuberances, or “ gadroons,” also 
resemble the lotus pattern which is found on the base of Buddhist 
idols. 

The Bagobo of Mindanao in full regalia illustrates well the art of 
a primitive Malay tribe in the exuberant ornamentation of weapons 
of offense and defense, and of textiles. Embroidery of appliqud 
beadwork designs on textiles in a technic entirely different from that 
of the American Indian is the outstanding element of Bagobo 
decorative design. The carving of geometrical designs in flat relief 
on wooden shields, also the repousse ornamentation and applied 
decoration on metal spears and cutting blades, is excellently done by 
the artisans of this primitive pagan Malay tribe. 

Malaysian basketry .—The basketry of the Dyaks of Borneo is 
unrivaled for strength, fineness, variety, and skill in construction. 
Rattan and bamboo, tough and resistant, are materials capable of 
being readily and evenly dvided, and splints of any length can be 
easily made. The braided or plaited basketry ferrule rarely exceeds 
one centimeter in width. It is unknown elsewhere in the Tropics, 
but it is of frequent occurrence throughout Malaysia. Many of the 
specimens combine joinery work with basket weaving, and the knots, 
loops, windings, and other fastenings often show marvelous ingen¬ 
uity. While the Dyaks excel in delicacy of work, they are weak in 
decorative patterns. 

The materials employed are derived from pandanus, which yields 
baskets of a soft and flexible texture; from leaves of various palms 
of paperlike texture; and from split bamboo and rattan, which make 
baskets of a rigid structure. The forms are flat bags of pandanus 
and palm of. artistically twilled weaving in different colors, varied 
with complicated openwork like lace; flat telescopic baskets, circular 
and hexagonal in shape; and napiform and globose baskets of 
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rattan. They are put to an infinite variety of uses: For ornament, 
for containing small objects, for the storage of food, and for the 
transportation of articles. As a rule the surface decoration of Malay 
baskets is the result of the style of the weave more than of the color 
of the materials. 

Malaysian wood carving .—Household gods, shrine images, and 
other religious objects from southern Malaysia range from a simple 
billet of wood rudely representing the human figure to elaborately 
carved and decorated images, which are in many cases costumed. 
The shrine images are usually fastened together in a row and placed 
in the neighborhood of the house, where they receive various offer¬ 
ings, the customary one being the blood of a slain animal or a stone 
which represents food. Larger images are placed in shrines along 
the seashore. The smaller images, blackened by smoke, are male 
and female household gods whose headdresses indicate rank. Some 
of these show great skill in carving, though the faces are expression¬ 
less. The hands are brought up toward the chin, and, as a rule, 
clasp a bowl for the reception of food. The legs are also flexed and 
the knees prominently shown. The more rudely shaped images 
and idols are simply hewn out of the crotch of a tree, and a face 
with human features is cut from one side to form an anthropomor¬ 
phic representation of one of the many of the ancient gods of 
Malaysia. 




EXPLANATION OF PLATES 


Ethnic areas in Oceania. 


Plate 1 
Plates 2 and S 


Marionettes of cut leather and carved wood from Java. 

The small hand and rod operated puppets of the Javanese represent their 
ancient culture heroes and the creatures of Hindu mythology. Those of 
cut leather (U.S.N.M. No. 168224), illustrated in Plate 3, are called wayang 
purwa, while a more recent form of marionette is known as the wayang 
klitik. The latter is shaped from wood, is rod operated, and is used in 
puppet shows glorifying historical characters of the ancient Malay kingdom 
of Majapahit The wayang figures are used in shadow pictures accompa¬ 
nied by a monologue of the operator. Appropriate music is rendered by an 
orchestra of bamboo xylophones and brass gongs. The gongs are often 
exquisite examples of Malay metal craft and decorative art, while the 
wayang combines decorative art and theatrical amusement. The wayang 
of carved wood is illustrated as dressed in decorated Javanese batik cloth. 
U.SJST.M. Nos. 168225, 168227 from the World’s Columbian Exposition, 
Chicago, 1893. Belated forms of the marionette occur in Burma, Siam, and 
southeastern Asia generally. The hulu marionette of the Hawaiian Islands 
is distinct in symbolism and expressed art. 


Hawaiian royal feather cape. 


Plate 4 
PlathS 


Woven cloak of the Maori, New Zealand. 


! 


Plates 0-0 

Tapa cloth from Samoa, Hawaii, Fiji, and Santa Cruz Islands. 

The stamped decorative designs are based on alligator patterns and other 
motives taken from life forms. These have been conventionalized and are 
broken up into their component parts to fit the requirements of the space to 
be decorated. 

Plate 10 

Decorative art of the Maori of New Zealand. 

Polynesian art, more particularly that of the Maori, is manifest essentially 
in wood carving, also in tattoo marks. Mummified Maori heads on which 
the skin and hair remain intact are in the National collection along with 
other Maori art objects, such as wooden dressing boxes, carved sections of 
wooden house posts, carved and inlaid feeding funnels, and carved combs 
of whalebone. These were collected principally by Lieutenant Wilkes, 
United States Navy, in 1838. 

Maori wood carver’s art is illustrated by engraved double spirals in flat 
relief, also by shell inset. The repeated use of the eye form as a decorative 
device resembles the art of the Haida Indians of British Columbia and of 
southeastern Alaska. 

The objects of carved wood illustrated are dressing boxes, U.S.N.M. 
Nos. 3785, 3786, collected by Lieutenant Wilkes, United States Navy, from 
the Maori of New Zealand. 
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Plats 11 

a, Bud view of a dressing box of wood collected from the Maori of New Zealand 

by Lieutenant Wilkes, United States Navy, in 1838-1842. U.S.N.M. No. 3787. 

b. Cast of feeding funnel. Maori of New Zealand. 

Plats 12 

Section of house post belonging to the Maori of New Zealand, collected by 
A. W. Converse, U.S.N.M. No. 334017. Dimensions: 25 inches long, 0 inches 
wide. 

This wooden slab is typical of Maori decorative design painted with red 
ochre in shark’s oil It consists of grotesque totemic figurine carvings 
with protruding tongue, flaring nostrils, and high brow ridges. Nacre of 
pawa shell oblique inlay represents the eyes of the figurine. 

The form of relief engraving generally is that of an incomplete spiral 
resembling the decorative designs engraved on the lids of work boxes, and 
tattooed on face and body. In a general way totemic figurines carved on 
Maori house posts resemble the totemic devices to be seen on carved house 
posts of the Haida and allied tribes of southeastern Alaska and British 
Columbia. As in southeastern Alaska, a totemic figure is represented, but 

f in anthropomorphic form, while the carved designs of southeastern Alaska 

■ are zoomorphic with only occasional anthropomorphic features. 

Structurally there is a wide divergence in the areas compared; this 
Maori figurine being highly conventionalized, and the figurines of the 
Pacific northwest coast being realistic in the extreme. In both areas the 

j design is commemorative of some ancestor. 

Plate 18 

Objects illustrating the wood carver’s art of the Marquesans and the Rara- 
tongans. 

Left: Carved wooden stilt, U.S.N.M. No. 3702, collected by the exploring 
expedition under Lieutenant Wilkes, United States Navy, in 1838. 

Right: A carved wooden dagger, U.S.N.M. No. 5345, collected by Captain 
Aulick, United States Navy. 

Plate 14 

A ceremonial adze of black palm wood from Hervey Island, probably the 
most exquisite example of wood carving known among primitive peoples. 
U.SJSLM. No. 3719. Collected by Lieutenant Wilkes, United States Navy, 
in 1838. 

Plate 15 

Ceremonial adzes from Hervey Island and the Marquesas illustrating the 
decorative wood carving technic of the Polynesians, U.S.N.M. Nos. 3719, 
3722. Collected by Lieutenant Wilkes in 1838. 

Plate 10 

a y A Moro chow pot of cast brass from Mindanao, P, I., collected by Mrs. H. 0. 
Corbin. U.S.N.M. No. 258287. 

The diameter is 10.1 Inches and the depth 5 inches. A detachable tray 
serves also as a lid. It Is a generally accepted form of Malay metal food 
container, which in rare instances is duplicated in silver. It has numerous 
protuberances on the globose walls, forming what is called by the Malay 
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the pineapple pattern The base, a flaring pedestal form, is flattened and 
widespread, detracting from the beauty and harmonious proportions of the 
vessel. It is said that the reason for the wide pedestal bases on metal 
food jars in Malaysia is the method of floor construction in Malay houses; 
the split bamboo sections being exceedingly irregular, causing a vessel 
with narrow base to spill its contents over the floor. A floral design 
encircles the upper margin. There is also a linked scroll design resembling 
a loose plaiting or braid. 

b. Betel nut box of cast brass, U.S.N.M. No. 257654, length 6 Inches, height 
2% inches, width 3 inches. Lanao tribes of the Mohammedan Moros, 
Mindanao, P. L 

The box is provided with hinged lid and handle lugs at the ends. Within 
are three compartments. In one is kept the leaf of the Piper betel, in 
another the Bouaa nuts, and in the other lime. In use, a section of the 
leaf is placed on the hand, and a cut section of the nut and some lime is 
added. This is rolled and chewed. This habit turns the teeth black, 
which is fashionable. The box is rectangular, and is in contrast with the 
numerous cresent-shaped Buyo sets of cast brass designed to be carried at 
the side under the armpit. Walls are plain. The lid has a meandered 
double volute filigree design in relief resembling that on the brass tea 
caddy just described, and the painted volute scroll designs on the basketry 
betel nut boxes from Celebes. 


Plate 17 

Malay vessels of cast brass, and shell inlay on wood. 

Upper left: A miniature globose vessel of cast brass, U.S.N.M. No. 
257712, 2 % inches high and 4% inches in diameter, is a typical example 
of the pineapple design, incorporating on its walls an embellishment con¬ 
sisting of series of protuberances and spurs resembling the spines of the 
pineapple plant. Two of the flaring brass spurs had been broken off and 
repaired with brass rivets by the native Malay workmen. Collected by 
3B. A. Meams from Mindanao, P. I. 

Upper right: A decorated wooden trinket box, U.S.NM. No. 232809, 
collected by E. A. Meams in Mindanao, is globose in form and has a wide 
pedestal base. The characteristic Malay inlay forms a triangular fretted 
design encircling the base and margin. In this wooden vessel the inlay 
consists of the nacre of shell. Dimensions: Height, 2.4 inches; diameter, 
3.3 inches. Inlay on brass chow pots is in a light-colored metal alloy. 

Bottom figure: A teapot of cast brass, U.S.N.M. No. 232779, with a 
diameter of 8 inches and standing 6.6 inches high. The vessel has a distinct 
Hindu cast, but incorporates on the decorated walls the Malay pineapple 
pattern in relief. The flaring pedestal base has a fluted relief embellish¬ 
ment. The pot is provided with a spout, lid, and loop handle, with a 
meandered cast filigree design in relief encircling the vessel near the margin 
and on most of the upper surface of the lid. A conventionalized dragon 
figure connects the end of spout with a lug supporting the looped handle. It 
is an excellent example of Moro metal work in cast brass from the Lake 
Lanao country of northern Mindanao, where, In the village of Taguya, 
brass is still being cast in the form of decorated chow pots, cannon, storage 
vases, pipes, chains, jewelry, and other objects. 
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Plate 18 

Upper: Betel nut box from Sirah, Middle Celebes, collected by Ur. W .L. Abbott, 
U.S.N.M. No. 288958. Dimensions: 8.4 inches long, 2.6 inches wide, 1.2 
inches in diameter. 

This betel nut box consists of sections of pandanus leaf sewn together 
and covered over with strips of mica; the mica is brought in praus from 
Bangaai Island on the east coast of Celebes. The box has a twilled basketry 
lid; a meandered floral design in color is incorporated in the walls under 
the covering of mica. 

Lower: Decorated pommel, ferrule, and scabbard of Malay steel barongs from 
Jolo, Philippine Islands. The barong at right, U.S.N.M, No. 288861, has 
a silver-shod handle of lauan wood and a decorated pommel of dugong 
ivory. The Ivory and carved wooden pommels of the barong at the right 
are excellent examples of the “ leech ” pattern, a decorative motive widely 
diffused throughout Malaysia. Stirling found Dyak porters carving objects 
in this intricate pattern while resting on the journey. The ferrule of 
plaited silver wire on the handle of the barong at the left is an exquisite 
example of Malay metal filigree work and resembles the well-known Malay 
plaited ferrule of rattan. Apparently nowhere else in tropical countries 
do we encounter this characteristic use of rattan. The braided Malay 
ferrule, whether of silver wire or of rattan, rarely exceeds 1 centimeter 
in width. 


Plate 19 

Carved wooden spoons: Philippine Islands. 

A typical form of Malay design from the Ifugao and Igorot of the island 
of Luzon consists of figurine or spirit images forming handles of carved 
wooden spoons. These spoons have plain bowls, but invariably have 
anthropomorphic figures occupying the handles. They represent “ Anitas,” 
or spirits whose qualities, both good and bad, are known only to the 
primitive Malay. 

Some of these sculptures are of interest, others are quite crudely done. 
Illustrated are two examples fairly typical. One, U.S.N.M. No. 248011, 
SJ2 inches in length, has a handle representing a spirit or “Anita” in 
erect posture with arms at the side and touching the knees. He wears a 
plumed headdress represented by a 2-lobed extension of the crown of the 
head. The other spoon illustrated, U.S.N.M. No. 85127, has a figurine 
handle more typical of Igorot wood carving generally. It represents an 
Anito with flexed knees, and with hands resting on thighs. 

Like all primitive peoples, the primitive Malay wood carver represents 
a life form in the least possible number of planes. A straight line extends 
from the top of the head to the lip, forming, thus, forehead and nose in 
one plane. The face is triangular, extending in two divergent planes to 
the ears, where protuberances are invariably carved. 

There is nothing of great interest in these carvings, and the general 
level of decorative art here seen is inferior to that of Malay etched designs 
on bamboo or executed in metaL 

Plate 20 

A bamboo comb, collected by Gen. Tasker Bliss, U.S.N.M. No. 836641, from 
Mindanao, has characteristic Malay art embellishment occupying a panel 
at the base of the comb. Zigzag nucleated circles and fretted designs form 
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panels set off from one another by incised lines. All of these form a 
border leaving a central field in plain natural color. Thia art is perhaps 
most characteristic of the Philippine-Malay areas. 

The tubular container collected by Haskell, U.S.N.M. No. 841501, 7% 
inches in length and 7 inches in diameter, also the slightly larger container, 
U.S.N.M. No. 834538, collected by Miss I. EL Lenman from the island of 
Luzon, resemble rather closely the etched designs of a tubular bamboo 
container from Africa, U.S.N.M. No. 334402, collected by R. C. Bielinski. 
The similarity is to be noted in the triangular and lozenge-shape etched 
banded designs forming panels covering the entire surface of the containers. 
Such designs, along with other protean designs, such as V-shape, alternat¬ 
ing spurs, are too elementary to be of any value in a study of cultural 
diffusion. 

Plate 21 

Decorative work in bamboo: Malaysia and Melanesia. 

Wherever bamboo is grown the tribe or people occupying the region has 
seized upon it as an effective medium for carrying out their artistic impres¬ 
sions. Some of the best examples of decorative engraving or etchin g on 
bamboo come from Malaysia, as shown on the plate, in the form of 6- 
stoppered flutes. One of these, characterized by lightly etched rather than 
by the more usual broad banded designs, U.SJST.M. No. 235159, is from the 
Philippine Islands. It has a length of 31 inches and a sectional diameter 
of 0.9 inch. As in other examples of Malay art on bamboo, the banded 
designs tend to the geometric and are symbolic, although they originated 
in patterns of life forms. Series of V-shapes, rectangles, zigzags in parallel, 
hourglass devices—all are conventionalized representations of reptilean 
forms and feature, such as scales. 

Five flutes from central Celebes, U.S.N.M. No. 304191, collected by W. L. 
Abbott, are shown on this plate. They incorporated, along with the dec¬ 
orative design Just described in the flute from the Philippines, a number of 
conventionalized zoomorphic designs, principally of horns and head of the 
water buffalo. The head of the animal is represented in the form of a 
lozenge-shape device often split into triangles. There is otherwise little 
difference from Philippine designs except in the depth or broadness of line 
etching. The art resembles somewhat the banded burnt etching on blowguns 
from the island of Palawan. 

One of the flutes on this plate, U.S.N.M. No. 394191, Sanggana, slightly 
smaller in diameter than the other examples illustrated, introduces white 
and red paint which, alternating with the burnt sections, gives a pleasing 
effect The encircling panels covered with red stain frequently have a 
decorative design realistic in character, differing from the more geometrical 
lozenge-shape, and line patterns in burnt black. Bird representations are 
the characteristic theme of the etched panels in red, while the water 
buffalo is the motive in the burnt line sections. 

Plate 22 

A bamboo stem, U.S.N.M. No. 232790, shown at upper right of plate, used as 
a container, was collected by E. A. Hearns in the Philippines. It is 5% 
Inches long and 1.8 inches in diameter. Encircling designs etched by 
burning are in wide zigzags, triangles, and encircling bands alternating 
with plain spaces, the whole forming a pleasing geometrical pattern. 
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Two containers at the upper left represent entirely different cultural 
areas. They were collected by M. W. Stirling from the Papuans of the 
Central Rouffaer River Valley in Dutch New Guinea. None of them 
exceed 4 Inches in length; the shortest is 2% inches long. They are 
stoppered at one end with the uncut nodal diaphragm, the other end being 
open and, in use, being extemporaneously stoppered with leaves. U.S.NM. 
No. 838671. 

These decorated bamboo receptacles are used as lime containers in con¬ 
nection with the chewing of betel, also as needle cases, and for other 
purposes. It is interesting to note that the decorative design is etched 
on the walls by cutting away the outer cortex in sections, thus introducing 
by contrast a 2-color pattern, as is the practice of the aboriginal peoples 
of Central and South America. The outer cortex remaining forms double 
spirals resembling Maori decorative devices, V-shaped figures, also certain 
tadpolelike designs. Execution of these designs in Papua is inferior to 
Malay work, being crudely done and giving an amateurish impression, 
while the finished work of the Malay artist approaches virtuosity. 

A lime container, U.S.N.M. No. 304151, shown at lower right of plate, used 
in connection with the chewing of betel, is introduced here by way of 
contrast It is from central Celebes and was collected at Bada Toeare by 
H. 0. Raven for Dr. W. L. Abbott It is an elongated cone-shaped gourd, 
stoppered with a piec$ of bamboo in which have been inserted several 
nondescript pieces of colored cloth. The designs are the same as those 
previously described in connection with the Malay flute from that area. 
The general effect is pleasing In that each design, each panel, is a perfect 
example of free-hand etching. Encircling bands of zigzags, triangles, 
water buffalo horns, and other features, belonging undoubtedly to the 
water buffalo motif, are harmoniously separated by undecorated panels. 

A decorated gourd shown at lower left of plate, collected by W. B. Curtis 
in Africa, TJ.S.N.M. No. 280894, 6 inches long and 2 Inches in diameter at 
the base, introduces etched designs consisting of triangles, spurs, V-shaped 
frets, and encircling lines. Life forms, consisting of man and animal 
figures, the man holding a saber, and the animal figure resembling a lion 
are entirely foreign to the more geometrical art just described from New 
Guinea, Celebes, and the Philippine Islands. 

Plate 23 

Examples of Fijian decorative and symbolic art 

Wood carving and painting on tapa bulk large in the art technic of 
Oceania. A Fijian club with symmetrically carved knobbed striking end 
may be seen at the left, while below are carved images in palm wood and 
plaited mats of palm fiber. In the background are bolts of decorated tapa, 
and at the right are holts of wrapped sennit cord. 

Fijian tapa like the matting shown at bottom have geometrical designs 
reducible to conventionalized life forms. The frigate bird of the Polynesians 
and the leech of Malayan designs have likewise become geometrical 
through conventionalization. 

Plate 24 

Arts of the Fijians. Pottery and wood carving. 

Plate 25 

Tattooed heads. Maori, New Zealand. 
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Fiats 26 

Tattoo designs, a , c, Marquesas Islander; b, Samoan Islander. 

Plate 27 

Decorated human heads. Papuans of New Guinea. 

Plats 28 

Wood carver’s art of the Papuans of the island of New Guinea. 

A tubular drum with aviform decorative embellishments in high relief. 
Collected by E. W. Brandes. 


Plats 29 

A 2-pronged wooden hook with elongated conventionalized aviform decoration 
in profile. Used in the men’s dormitories of the New Guinea Papuans. 
Collected by E. W. Brandes. 


Plate 80 

Wooden combs from the Papuans of New Guinea. The base of each comb has 
etched designs in color depicting in a conventionalized manner birds and 
other life forms. Collected by E. W. Brandes. 

PLATE! 81 

Tubular drum shells of carved wood, U.S.N.M. No. 844961. 

An aviform decorative embellishment carved in high relief from the solid 
represents the hornbill Other zoomorphie patterns, incised in flat relief, 
tend to approach the double spiral of the Melanesians, and of the Maori of 
New Zealand. Collected by E. W. Brandes at Ambunti, Territory of 
Papua, British New Guinea. 


Plate 82 

Decorated objects of carved wood. Papuans of New Guinea. 

Figurines of carved wood, U.S.N.M. No. 334934, used in the young men’s 
dormitories of Papua, are excellent examples of Melanesian wood carver’s 
art Carving of human figurines and images in the round Is general 
among the peoples of the Pacific. Collected by E. W. Brandes from a 
Papuan village located on a tributary of the Sepik River, British New 
Guinea. 


Plate 83 

Decorated arrow shafts. Papuans of British New Guinea. 

The surface etchings are filled in with a white color, a decorative technic 
characteristic of Melanesia. The use of red ochres as a filler in incised 
decorative work is also typically Melanesian and Papuan. 
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Marionettes of carved Wood. Java 
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Marionettes of Cut Leather. Left, Java; Right, Siam 
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Hawaiian Royal feather cape 
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OVEN CLOAK OF THE MAOR NEW ZEALAND 
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Tara Cloth Polynesia h Tara cloth Santa cruz islands 
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Tapa Cloth. Fiji Islands 
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TAPA CLOTH. FIJI ISLANDS 
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Maori Dressing Boxes of carved Wood, new Zealand 
Box at top of plate Inverted to show carving and joining of lid, 
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<z, A MORO VESSEL OF CAST BRASS FROM MINDANAO, P. 1. 



b, MORO BETEL NUT BOX OF CAST BRASS FROM MINDANAO. P. I. 
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left. Malay vessel of cast brass; right, wooden Trinket Box with 

Shell Inlay 



Malay Teapot of Cast brass 
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Decorated Pommel, handle, and Scabbard of Malay steel Barongs, 

Jolo, P. i. 
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WOODEN SPOONS WITH CARVED HANDLES REPRESENTING “ANITOS'' OR SPIRITS. 

IFUGAS, OF LUZON. P. I. 
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Left, Malay comb of bamboo; Right, Tubular Containers of 
Bamboo. Luzon, p. i. 











Decorated Bamboo Flutes from Middle Celebes. The Flute, Third 
from left. Introduced for comparison, is from Luzon, p. l. 
























6, DECORATED BAMBOO CONTAINERS. LEFT, AFRICA; RIGHT. 

Middle Celebes 
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Exhibit of Fijian decorative and representative Art in the United states National Museum 
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Arts of the Fijians, pottery and Wood carving 
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Tattooed Heads of Maori, new Zealand 





Tattoo Designs. 
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Decorated heads, Papuans, of Territory of Papua, new Guinea 
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Tubular Drum of Carved Wood. Territory of Papua, 
new guinea 
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CONVENTIONAL ANCESTRAL FIGURINE CARVING SHOWING BIRD BEAK 
AND OTHER DETAILS ON PRONGED HOOK USED IN MEN’S DORMITORIES. 
Papuans of Territory of Papua. New Guinea 
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Decorated arrows. Papuans of British New guinea 

























A NEW NEMATODE WORM, VIANNAIA BURSOBSCURA, 
FROM THE OPOSSUM, WITH A NOTE ON OTHER PARA¬ 
SITES OF THE OPOSSUM 


By G. Dikmans 

Associate Parasitologist, Zoological Division, Bureau of Animal Industry 
United States Department of Agriculture 


The nematode described in this paper was found in some parasitic 
material collected from a number of opossums at the laboratory of 
the zoological division at Jeanerette, La. 

VIANNAIA BUKSOBSCUKA, raw upecies 
Plate 1; Plate 2, Fiotibe 1 

Specific diagnosis. — Viannaia; Small, spirally coiled nematodes* 
bright red when freshly collected. Cephalic cuticle inflated, marked 
with distinct annular striations; cuticular inflation 90/* to 100/* long 
and 38/* to 40/* wide. Cuticle elsewhere marked with extremely fine- 
transverse and longitudinal striations. Thickness of head 27/* with¬ 
out the cuticular inflation. Esophagus 350/* to 400/t long and 35/* 
wide at its termination. 

Male; 4.5 mm. long and 75/* wide at its widest portion just anterior 
to the bursa. The bursa consists of two lateral, symmetrical 
lobes. The ventral and lateral rays arise from a common trunk. 
The ventral rays are separate and directed forward, reaching the 
margin of the bursa, the latero-ventrals pushing the margin of the 
bursa slightly beyond the general contour. The lateral rays are 
comparatively short; the externo-laterals are directed slightly for¬ 
ward, diverging from the other laterals; the medio-laterals and 
postero-laterals are parallel; the medio-laterals are the thickest of 
the rays and they curve distally before reaching the bursal margin; 
the postero-laterals are straight. The externo-dorsal rays are very 
delicate and slender with slightly curved tips; the dorsal ray has two 
long bifurcations, which apparently again divide at the tips; the 
dorsal and externo-dorsal rays are extremely difficult to find and to 
study because they are obscured by a dense cuticular extension on the 
inside of the bursa. The spicules are filiform and are 630/* to 650/* 
long. Gubernaculum present, lightly chitinized, about 55/* to 60/* 
long. 

No. 2897.— Pr6ceedi nos U. S. National museum Vol. 79. art. 31. 

66995—81 1 
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Female: 6.5 mm. long, tightly rolled in about 10 to 12 spirals. 
The muscular ovejector is about 160/* to 180/* long. The tail ends 
in a blunt point. The distance from the vulva to the anus is 120/*, 
and from the anus to the tip of the tail 40/*. The lips of the vulva 
are slightly elevated above the body margin. Eggs, 55/* by 40/*. 

The single ovary, uterus, and ovejector in the female place this 
nematode in the family Heligmosomidae. It has been placed in the 
genus Viannaia because it resembles the members of this, genus in 
the formula of the rays of the bursa and in the absence of marked 
longitudinal cuticular striae. It differs from them in the much 
greater length of the spicules, the greatest length of the spicules for 
the species previously included in the genus being 255/*. It resem¬ 
bles the genus Longistriata in the length of the spicules but differs 
from it in the absence of the longitudinal cuticular striations char¬ 
acteristic of the. genus. It differs from both genera in the presence, 
■within the bursa, of a dense cuticular swelling, which renders the 
ristudy of the origin of the rays very difficult. Two sets of specimens 
were available for study. The nematodes in the first set were collect¬ 
ed alive and were killed and fixed in hot alcohol and glycerine. The 
second set was collected from the viscera of an opossum sent to the 
laboratory from Louisiana, and this material was preserved in forma¬ 
lin. In the first set, killed and fixed in hot alcohol, the structure 
within the bursa is quite noticeable. In the second set of specimens 
this structure seems to have partly disintegrated, and the burs al 
rays can be studied with less difficulty. 

Host .—Opossum {Didelphys virginiana). 

Location .—Small intestine. 

Locality. —Jeanerette, La. 

Type specimen.— U.S.N.M. Helm. Coll. No. 31391. 

A NOTE ON GNATHOSTOMA TURGIDUM AND OTHER PARASITES OP 

THE OPOSSUM 

Among the nematodes collected from the stomach of the opossum 
there was found one male gnathostome. This specimen resembles in. 
a general way Gnathostoma turgidum Stossich, 1902, as redescribed 
by Travassos (1925), but differs from it in one respect. It agrees 
with Gnathostoma turgidum in its host, both being collected from 
the opossum, in its size, in the number of rows of spines on the head 
bulb, in the character and extent of the body spines, and in the size 
of the small spicule. The spines on the body immediately behind 
the head Me broad and short with 10 to 12 teeth, the spines immedi¬ 
ately behind the esophagus are leaf-like with about 6 teeth, the spines 
near the end of the spinous area have 3 teeth, then follow spines 
with 2 teeth, succeeded in turn by single-toothed spines in densely 
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placed rows. The spines disappear slightly beyond the middle of the 
body. (PI. 2, figs. 2-7.) 

The only point in which our specimen differs from Gnathostoma 
turgidvm as redescribed and figured by Travassos is in the number of 
caudal papillae. Travassos states that there are nine pairs of caudal 
papillae of which one pair is ventral and adanal and eight pairs are 
lateral; of the eight lateral pairs, three pairs are preanal, two are 
adanal, and three are postanal. Our specimen has five, possibly six, 
pairs of caudal papillae, of which four pairs are large, pedunculated, 
and lateral, two pairs of these being preanal and two pairs postanal; 
the fifth pair is located just in front of the fourth pair of laterals; 
there may be a pair of adanal papillae placed ventrally, but this 
could not be determined with certainty. In another specimen of 
Gnathostoma collected from the stomach of an opossum (Bur. Anim. 
Ind. Helm. Coll. No. 26831), only the four pairs of lateral papillae 
can be made out with certainty. In the number of caudal papillae 
our specimen agrees with Gnathostoma spinigerwm and Gnathostoma 
gracile. It differs from the former in size, in the character and 
location of the spines, and in the size of the small spicule; it differs 
from the latter in the character of the spines. 

This nematode, of which only two males were available for study, 
has been called Gnathostoma turgidum provisionally in spite of the 
difference here noted. When more material becomes available it 
may be possible to detemune whether the number and position of the 
caudal papillae are sufficiently constant to serve as specific characters 
of a new species. 

The remainder of the parasitic material collected -from the 
opossum consists of nematodes, trematodes, cestodes, and fleas. 

The nematodes are Physcdoptera turgida , Oruzia tentaovlata, 
Oesophagostomwn sp., TriehostrongyTm sp., and Triohuris sp. Of 
the last three, only females were collected, and no specific determina¬ 
tion has been attempted. 

The trematodes are Neodiplostomvm lucidttm, Harmostomwn sp., 
Rhopcdias sp., and Eehmostoimm sp. These were identified by Dr. 
E. W. Price, of the zoological division. 

The cestodes are Mesocestoides sp. 

The fleas were determined by Dr. H. E. Ewing, of the Bureau of 
Entomology, as RhopdLopsyUus gwyni^ a species of a neotropical 
genus, of which only a few records have been made in the southern 
part of the United States. 
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VlANNAlA BURSOBSCURA 

1, Female; 2, bursa of male, dorsal view; 3, tail end of female; 4, bursa of male showing structure within 
bursa; 5, tail end of male showing spicules; 6, esophagus. 
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VIANNAIA BURSOBSCURA AND GNATHOSTOMA TURGIDUM 
1. Spicules and gubernacuium of V. bunobseura; 2, tail end of O. turgidum■ ') a 
turgid-um, body spines immediately behind head; 4, 0. turgid,.im, body spines - t 
end of esophagus; 5-7, G. turgidum, body spines near and nt end of spinouTarea. 



EXCAVATIONS AT A PREHISTORIC INDIAN VILLAGE 
SITE IN MISSISSIPPI 


By Hbnby B. Collins, Jr. 

Assistant Curator , Division of Ethnology , United States National Museum 


Archeological work in the Southern States has in the past been 
confined almost exclusively to the excavation of Indian mounds. As 
these are the most imposing aboriginal remains of the region, it 
is natural that they should have received first attention. But there 
are other remains—Indian village sites—which promise to yield data 
that will .be of considerable value when Southeastern archeology 
comes finally to be synthesized and interpreted. Due to the obliter¬ 
ating effects of white civilization there is little left to mark the site 
pf the average prehistoric Indian village in the Southeast; usually 
only a scattering of pottery fragments and stone implements on 
the surface of the ground. It happens, however, that pottery is the 
most valuable single criterion for determining the relationships of 
tribal or regional groups; when, in addition, there is also the possi¬ 
bility of finding traces of ancient habitations, the importance of such 
village sites is apparent. ‘ 

In December, 1929, at the request of 'Dr. Dunbar Rowland, direc¬ 
tor of the Mississippi Department of Archives and History, I was 
detailed by the Bureau of American Ethnology to cooperate with 
the department in the excavation of an old Indian village site in 
Yazoo County. The site had been located by Dr. Rowland’s repre¬ 
sentatives, Messrs. Moreau B. Chambers and James A. Ford, with 
whom I became associated in the work which is outlined below. 

Owing to an unusual snowstorm, which left the ground in a soggy 
condition, we were unable , to work longer than a week, but late in 
the following December we returned and spent three days in further 
excavation. The site is 1 mile west of Deasonville on the Yazoo City 
Highway and is located on the property of Mr. Claude H. Pepper 
in the SE. %, sec. 17, T. 11, R. 2 E. We are indebted to Mr. Pepper 
for granting us full permission to excavate and also to Mr. Homer 
Beall, of Deasonville, who rendered valuable assistance. 


No. 2898.— Proceedings u. S. National Museum, Vol. 79, Art. 32. 
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TT al-f a mile to the north of the village site is a small mound and 
half a mile beyond it five other mounds. Several of these had been 
dug into by treasure seekers and some were further tested by us. 
However, they proved to have been constructed of unstratified clay 
and no artifact of any kind, not even a potsherd, was found. The 
land on which the mounds are located is low and subject to over¬ 
flow, so that if village-site material occurred about them it has long 
since been covered over by alluvial deposits. It is not known, 
therefore, what relation, if any, the mounds had to the village site 
in Mr. Pepper’s field. 

The site of the old village is now a cotton field, in which at 
intervals young pecan trees have been set out. Excavations were 
confined to the section of the field where potsherds and flint imple¬ 
ments were most plentiful, about 150 feet south of the road and 
100 to 200 feet west of a 6-foot bank which marks the dividing line 
between the slightly higher land on which the village was located 
and the lower land bordering a small near-by stream known as 
Ellison’s Creek. At the first place we dug, the village refuse did 
not extend below the plowed ground, although a veritable maze of 
post holes was found sunk into the undisturbed yellow clay subsoil. 
Some of these post holes were arranged in lines but the ground was 
so honeycombed with others seemingly placed at random in every 
possible position that we were not able in the short time at our 
disposal to extend the excavation sufficiently to see what had been 
the outline of the structures represented. 

HOUSE RING NO. 1 

A few yards to the eastward, however, we found an acc umulation 
consisting of rich black earth containing potsherds, animal bones, 
and other refuse extending to an average depth of 2*4 feet. A 
little digging showed that the accumulation was held in a trench, 
averaging 19 indies wide, sunk into the clay subsoil. Following this 
along by shoveling off the plowed surface soil it was seen that the 
trench curved regularly and took the shape of an almost perfect 
cirde slightly more than 60 feet in diameter. A mule team and 
scraper were then obtained and all of the loose plowed earth was 
removed from within and around the cirde. "When the surface of 
the undisturbed subsoil had. been exposed in this way it was found 
that instead of one cirde there were three, and in addition a number 
of post holes, the cirdes and post holes all being filled with the 
rich black earth and refuse of the village site. As at the first place 
we had dug, many of the post holes here were also irregularly placed, 
but some, at about the center of the outer circle, were seen to be 
definitely arranged m a square. In addition there were numerous 
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other post holes at more or less regular intervals within the trenches, 
extending through the refuse and into the day subsoil below. 

An outline of the trenches and post holes is shown in Figure 1. 
The outer trench, C, averaged 19 inches in width, although at some 
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Figure 1 . —Plan of House Bing No. 1 . Broken lines indicate unexcavated areas 

places it was as wide as 25 inches. It was filled throughout with 
rich black earth containing quantities of potsherds, animal bones, 
and mussel shells; the shells of the small box terrapin ( Terra'pene 
Carolina Lin.) were especially numerous. Extending below the bot¬ 
tom of the trench for a total depth of more than 3 feet (including 
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the 2%-foot depth of the trench) was a regular series of post holes, 
as shown on the plan (fig. 1). The larger holes, spaced usually 
about 5 feet apart, were 12 to 15 inches in diameter. Between these 
were one and sometimes two smaller post holes, averaging 6 inches 
in diameter. On the west side was a break in the trench 5 feet wide, 
representing the entrance, where two posts larger than usual had 
been set up. In front of the opening, on the outside of the circle, 
were other post holes arranged as shown on the plan, apparently the 
remains of an entrance structure of some kind. 

On the south side of the trench was found the flexed skeleton of a 
child, the skull of which had been destroyed a few years earlier when 
excavation for a pecan tree had been made. 

"Within the outer trench were two other trenches, A and B, one of 
which, B, joined the outer trench on the west side. At the line of 
junction of the two trenches on the south side of the entrance the 
inner wall of C continued to be traceable through the refuse of B, 
indicating that the outer trench C had been dug at a later time. The 
second trench B was smaller than C, being about 15 inches wide and 
16 inches deep. Extending through the refuse of the trench and 
into the day bottom for about 6 inches were both large and small 
post holes, 8 to 12 inches in diameter, and spaced about 4 feet apart. 
These post holes continued on the south side of the entrance, but not 
on the north side, paralleling those in the outer trench to the 
entrance even though the trench itself had been annexed by the 
larger outer one. The smaller trench B contained what appeared 
to be an intentional fill, consisting of mixed material—clay and black 
earth—with day predominating, and an occasional potsherd or 
animal bone. Through this mixed fill the post holes could be easily 
traced, for they contained softer, blacker soil than the rest of the 
trench. This could not be done in the case of the larger outer trench, 
for there the entire fill was of such soft black material that the post 
holes afforded no contrast and so could not be detected until the 
bottom of the trench was reached. A and B, containing mixed earth, 
had apparently been refilled very soon after having been dug, with 
day from the excavation and refuse from the surface. This would 
account for the scarcity of potsherds and other refuse contained in 
these two trenches. It might be thought that trench 0, con taining 
only soft black material, had likewise received an intentional fill 
but of surface refuse entirely instead of refuse mixed with day 
as in the case of A and B. However, when we consider that the 
trench held a richer content of potsherds, shells, and animal bones 
than was characteristic of the surface refuse generally, a better 
explanation seems to be that the trench had remained open after 
Ihe posts were set up in the bottom of it and that it . became grad¬ 
ually filled with refuse during the occupancy of the house. 
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The inner trench A, which was 16 to 25 inches from B, was of 
about the same width, but was slightly shallower, being only 12 
inches deep. Like B, it contained a fill of mixed clay and black 
earth in which the post holes, containing softer and blacker material, 
were clearly distinguishable. Unlike the post holes in B, these were 
of a uniform size, 6 to 8 inches in diameter and about 2 feet deep. 
They were placed from 6 inches to 2 feet apart in no regular order. 
On the west side was a break in the trench 5 feet wide, representing 
the entrance, and corresponding exactly with the entrance in C. 
Here again large post holes, 14 inches in diameter, were found. 

Within the inner circle A was a square outlined by four rows of 
post holes 6 to 8 inches in diameter and placed 8 to 16 inches apart. 
Within the square and almost exactly at the center of the outer circle 
C was a large post hole, D, 15 inches in diameter and 22 inches deep. 
Just to the west of it was a somewhat larger and more irregularly 
shaped pit, B, 19 inches wide and 30 inches deep. This seemed to 
have been a small fire pit, for it contained an almost solid fill of 
ashes and refuse. Extending partly into the inner trench A on the 
east side was a much larger fire pit, F, approximately circular in out¬ 
line and about 6 feet in diameter. It extended also over the row of 
post holes outlining the square inclosure. The fire pit was about 2 
feet deep and was filled mostly with ashes, soil, and refuse. 

Both within and without the square inclosure were numerous post 
holes, placed at random as indicated on the plan. 

HOUSE RING NO. 2 

Two other house rings were excavated at the Beasonville site. 
No. 2, shown in Figure 2, was 27 feet north-northwest of No. 1. It 
was 45 feet in diameter with an opening 40 inches wide on the west 
side. Like the two inner trenches of House Bing No. 1, it con¬ 
tained a mixture of rich black earth and clay. The trench had an 
average width of 16 inches but was very shallow, no more than 3 
inches at the deepest part. This was along the eastern periphery, 
from which point the trench gradually decreased in depth until at 
the northwest side it disappeared entirely, being traceable only by 
the post holes which, sunk into the subsoil, continued across the 
break. The reduction of the trench and its total disappearance at 
this one place is due to water erosion, which has produced a general 
lowering of this section, of the field. 

The post holes in the bottom of the trench were placed about 3 
feet apart and were of a uniform size, about 6 inches in diameter 
and 16 inches deep. 

Within the circular inclosure was a square outlined by post holes 
as shown on the plan. These were of the same size and depth as 
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those in the trench; the post holes which should have completed the 
square at the southeastern corner were lacking. 

Within the circular trench, as shown on the plan, was the arc of 
an inner circle also containing post holes. 

Three fire pits, A, B, and C, were found, containing ashes, black 
earth, and refuse. A post hole, full of ashes, was found beneath C, 
the fire pit near the entrance. 



The positions of random post holes are indicated on the plan. 
Here was no large central post hole as in House Ring No. 1. 


HOUSE RING NO. 3 

Seventy-eight feet northeast of No. 1 and 75 feet east of No. 2 was 
House Ring No. 3 (fig. 3). The circle was small, being only 38 feet 
in diameter, and the trench was only 10 to 12 inches wide and from 
2 to 4 inches deep; its fill was similar to that of House Ring No. 2. 
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Ob the northeast side the trench lies at a slightly lower slope and a 
part of it has been so completely eroded as to remove even the deeply 
sunk post holes. These were usually 3 feet apart; their average 
diameter was 6 inches and depth 12 to 24 inches. 

The entrance, represented by a break in the trenches inches wide, 
was on the western periphery, a little south of west. 



As in No. 2, there was found a short incomplete section of an inner 
trench of the same width as the outer one and containing post holes 
of the usual dimensions. 

A rectangular fire pit, A, was 50 inches long, 26 inches wide, and 3 
inches deep. B was a smaller but deeper pit, its dimensions being 
32 by 26 inches and its depth 40 inches. Instead of ashes it was filled 
with mixed day and black earth containing a few potsherds, one of 
which was found at the bottom. 
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Wear the center of the circle were a few post holes as shown on 
the plan. 

PROBABLE NATURE OF THE HOUSES REPRESENTED 

Having described the trenches and post holes of the three house 
rings as they appear at the present time, it, will' be in order to at¬ 
tempt an interpretation or reconstruction of the dwellings of which 
they are the remains. 

In one important respect the Deasonville house circles are unique, 
the posts being set up in the bottom of trenches instead of on the 
level surface. Trenches of this kind have not been reported arche- 
ologically from the region, nor are they referred to in any de¬ 
scriptions of historic Indian structures. Especially remarkable is 
the fact that the large outer trench C of House Bing No. 1 seems 
to have remained open and only gradually became filled with 
refuse. It is difficult to see what purpose could have been served by 
such an arrangement. The possibility that this trench with its 
row of posts might have been a stockade seems unlikely for the 
reason that the posts were spaced too far apart. 

The two smaller house rings, Nos. 2 and 3, are apparently the 
remains of simple circular habitations, the floors of which, above 
the clay subsoil, had been destroyed by plowing. The fact that 
an inner square was not found in No. 3 suggests the possibility 
that the square in No. 2 did not form part of the circular house 
but might represent a separate small rectangular structure built 
before or after the other. Still, its position within the circle was 
such that it might easily have held posts which served as inner 
roof supports for the circular house. The small sections of inner 
trenches in Nos. 2 and 3 would appear to be the remains of earlier 
house circles. 

In the larger and more complex House Bing No. X we are faced 
with a more difficult problem. Does this represent a single struc¬ 
ture with walls or roof supports arranged in concentric circles 
around an inner square, or do the three rows of trenches and the 
inner square represent the remains of buildings constructed at dif¬ 
ferent periods? It is not a question to be decided offhand, for there 
are facts which seem to favor both explanations. As far as histori¬ 
cal evidence goes we might have either four separate structures 
or a single large structure, for among the Southeastern Indians 
there were single-walled houses both square and round in outline— 
both forms being used sometimes in the same villages—and also 
larger round houses with walls arranged in concentric circles not 
unlike those belonging to House Bing No. 1. 
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We will first examine the evidence which seems to indicate that 
the rows of post holes in House Ring No. 1 represent two or more 
houses. It will be recalled that on the west side, immediately to the 
south of the entrance, the outer trench C cut through the fill of B, 
which from the point of junction decreased in width until at the 
entrance it had practically disappeared. This shows unmistakably 
that C was dug later than B. In the same way, the fire pit D would 
appear to have been used after the walls of A and the inner square 
had been razed; for the sides of the pit extended into the trench A 
and across the line of post holes of the square. Under these condi¬ 
tions the fire pit could hardly have been used while either of these 
walls was standing but must have belonged to B or C. It might 
also be mentioned that very little burnt wall material (day) was 
found in the fire pit, whereas a considerable amount might have been 
expected had the fire pit been in use while either of the walls was 
standing. Finally, there are no facts that run counter to the expla¬ 
nation of the inner square and the three circular trenches being the 
remains of single walls erected at different periods, while if a single 
complex structure is represented there is uncertainty as to which of 
the rows of posts was the wall and which merely roof supports. 
There would be need for only one wall, which would mean that three 
of the rows of posts had served as roof supports or for some other 
purpose; it is difficult to see the necessity of such a number of roof 
supports so dose together, espedally as on the west side where for a 
considerable distance the posts of B and 0 run dosely parallel. 

Another explanation might be that the outer trench C was a later 
enlargement of B and that the posts of the inner square and of A 
had been utilized as roof supports for the later and larger house. But 
a difficulty is still presented by the large fire pit, for as just noted 
this could hardly have been in use while the walls of the inner square 
and A were standing, since it extends over both, and if as therefore 
seems likdy, the pit belonged to either B or 0, then at least those 
posts of the square and A which were contiguous to the fire pit were 
not standing when C formed the wall' of the house. 

While the features just mentioned seem to point to the condusion 
that several different buildings are represented, the fact r emains 
that the circular trenches and the square are arranged in such an 
orderly fashion as to suggest a single structure or possibly a single- 
walled house that was later incorporated as part of a larger and 
more complex structure. As will be seen, there are several descrip¬ 
tions of Indian houses in the Southeast which had walls and roof 
supports arranged in much the same way as the lines of post holes in 
House Ring No. 1. 

87125—32-2 
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The closest parallels are found in Bartram’s descriptions of the cir¬ 
cular council houses of the Cherokee and Creeks. The Cherokee 
town house or council house at the village of Cowe, visited by Bar- 
tram in 1776, is described as follows: 

The council or town-house is a large rotunda, capable of accommodating sev¬ 
eral hundred people* . . . The rotunda is constructed after the following man¬ 
ner : they first fix in the ground a circular range of posts or trunks of trees, 
about six feet high, at equal distances, which are notched at top, to receive into 
them from one to another, a range of beams or wall plates; within this Is 
another circular order of very large and strong pillars, above twelve feet high, 
notched in like manner at top, to receive another range of wall plates; andi 
within this is yet another or third range of stronger and higher pillars, bnt 
fewer in number, and standing at a greater distance from each other; and 
lastly, in the centre stands a very strong pillar, which forms the pinnacle of 
the building, and to which the rafters are strengthened and bound together by 
cross beams and laths, which sustain the roof or covering, which is a layer 
of bark neatly placed, and tight enough to exclude the rain, and sometimes 
they cast a thin superficies of earth over all. There is but one large door, 
which serves at the same time to admit light from without and the smoak to 
escape when a fire is kindled; but as there is but a smaU fire kept, sufficient to 
give light at night, and that fed with dry small sound wood divested of its 
bark, there is but little smoak. All around the inside of the building, betwixt 
the second range of pillars and the wall, is a range of cabins or sophas, con¬ 
sisting of two or three steps, one above or behind the other, in theatrical order, 
where the assembly sit or lean down; these sophas are covered with mats or 
carpets, very curiously made of thin splints of Ash or Oak, woven or platted 
together; near the great pillar in the centre the fire is kindled for light, near 
which the mnsicians seat themselves, and round about this the performers ex¬ 
hibit their dances and other shows at public festivals, which happen almost 
every night throughout the year. 1 

This Cherokee house is similar to House Bing No. 1 in that its 
posts for walls and roof supports were arranged in circular order 
(although in only two circles), and that it had a large central roof 
support. An important difference is that in the Cherokee house the 
posts of the outer circle, forming the wall, were small, while those 
of the inner circle, supporting the main weight of the roof, were 
larger and farther apart. In House Ring No. 1, however, the largest 
posts were those in the outer circle C; those in B were slightly smaller, 
while those of A and the inner square were still smalW and more 
closely placed. Assuming a single structure toi be represented, this 
might be taken as an indication that its roof was comparatively flat, 
for a conical roof rising toward the center would call for heavier sup¬ 
ports there than along the periphery, just as in the Plains earth 
lodges and other American houses of similar type. The C herokee 
example of an elevated range of seats “one above or behind 
fee other, in theatrical order ” might possibly explain the innar cir cles 

VBartram, William, Travels Through North and South Carolina, Georgia, Bast and 
West Florida, pp. 366—367. London, 1792. 
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as having held pillars by which such seats or benches, as well as the 
roof, were supported. 

Still more similar to the Deasonville house is Bartram’s plan of 
the circular council house or rotunda of the Creeks in which there 
were three concentric rows of roof supports, the inner one consisting 
of eight posts placed around a large central pillar and two larger 
circles of posts between which were built rows of seats. 2 

Hawkins has likewise given a description of the method of con¬ 
structing a circular Creek house but speaks of only two rows of posts,* 
From Hawkins’s description, as well as the later and more de¬ 
tailed one by Major General Hitchcock, 4 we see that the roof of the 
Creek house, like that of the Cherokee, was supported principally by a 
series of heavy Uprights placed near the center of the floor, an arrange¬ 
ment which could not have existed in the Deasonville house since 
there were no large post holes (except that of the single center post) 
anywhere near the center. 

The Chickasaw of northern Mississippi also had circular winter 
houses, but these had sunken floors and in other structural features 
closely resembled the Plains type of earth lodge, while in the Deason¬ 
ville houses the floors were not sunk below the surface. Choctaw 
houses have been described as quadrilateral, but from Adair’s state¬ 
ment that they were exactly similar to those of the Chickasaw, we 
may suppose, that circular winter houses were also in use. However, 
no adequate description of Choctaw houses exists. 

The houses of the other historic Mississippi tribes furnish no 
parallels to House Ring No., 1; they are, all described as simple, 
rather lightly constructed buildings, either round or square in outline, 
with wattlework walls. The Tunica, with their villages on the lower 
Yazoo River about 50 miles west of what is now Deasonville, were the 
nearest of the historic tribes. The following meager description of 
their houses has been left by Gravier, who visited them in 1700: 

Their cabins are round and vaulted. They are lathed with canes and plas¬ 
tered with mud from bottom to top, within and without, with a good covering of 
straw. There is no light except by the door. . . . Their bed is of round canes, 
raised on 4 posts, 3 feet high, and a cane mat serves as a mattress. . 

The houses of the Natchez, who lived about 75 miles south of the 
Tunica on the Mississippi River, have been more fully described by 
Du Pratz, Charlevoix, and Penicaut.® The dwellings were square in 


9 Bar tram, William, Observations on the Creek and Cherokee Indians. Trans. Amer. 
Etbnol. Soc., Vol. in, pt. 1, p. 54, 1858. 

8 Bushnell, D. I., Jr., Native Villages and Village Sites Blast o£ the Mississippi. Ball. 
60, Bur. Amer. Ethnol., p. 75, 1019. 

1 A Traveler In Indian Territory. Edited by Grant Foreman.. The Torch Press, Cedar 
Bapids, Iowa, pp. 114-115, 1930. 

8 Swanton, John R., Indian Tribes of the Lower Mississippi Valley and Adjacent Coast 
of the Gulf of Mexico: Bull. 43, Bur. Amer. Ethnol., p. 815, 1911. 

• Swanton, John R., op. dt., pp. 59-60, 159. 
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outline, the sides ranging in length from 15 to more than 30 feet, 
while the temple was rectangular, 40 feet long by 20 feet wide. 

The two smaller Deasonville house rings, Nos. 2 and 3, are not diffi¬ 
cult to explain; they might easily be the remains of houses similar to 
those recorded for the Tunica, the only unique feature being that the 
wall posts were set up in a trench. From the evidence previously 
given there is reason also to regard the circles of House Bing No. 1 
as the remains of walls of separate buildings erected at different 
periods. It is only when we consider the Cherokee and Creek houses 
that there is presented the alternative explanation of House Bing No. 
1 being a single complex structure. When it comes to choosing one or 
the other alternative on the basis of the present evidence no definite 
conclusion seems to be warranted. In view of a certain resemblance 
to the Cherokee and Creek council houses described by Bertram and 
Hawkins it seems safer to conclude that House Bing No. 1 may pos¬ 
sibly have been such a structure, even though the bulk of the evidence 
favors the view that the rows of posts represent the walls of houses 
erected at different times. Possibly future excavations of Indian vil¬ 
lage sites in the Southeast may bring to light additional facts which 
may make possible a more definite and satisfactory explanation of 
the Deasonville circles. 


POTTEBY 

Potsherds were found in abundance in the trenches and post holes 
and on the surface of the plowed ground. In order to determine the 
relative proportions of the various types of ware represented, a sur¬ 
face collection was made by picking up every sherd on and between 
three cotton rows for a distance of about 100 feet. This resulted in 
a collection of 898 sherds, as follows: 

238 undecorated. 

57 cord marked. 

50 painted. 

47 incised. 

4 punctate. 

1 roulette or stamped. 

1 small knob or rim. 

These surface sherds were for the most part small, having been 
for many years plowed over and trampled upon. A larger collec¬ 
tion, selected on the basis of decoration or shape, was made both 
from the trenches and the surface and has been utilized in the fol¬ 
lowing description of the decoration, shape, paste, and color of the 
ware. There was no distinction between the sherds from different 
parts of the site; the same mixed type of pottery was found on the 
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surface, in the three house rings, in the post holes, and in the various 
sections of House Bing No. 1. The characteristics of the various 
types of ware will be described below in the order of their occur¬ 
rence. They are also given in summarized form in Table 1. 

On two complete vessels (pi. 1, a , b) have been found at the 
site; a was found in trench C, House Bing No. 1, and b was pre¬ 
sented to the Mississippi Department of Archives and History by 
Mr. Homer Beall, who had dug it up a few years previously. 

Undecorated ware .—Vessels of undecorated ware were either 
rounded bowls, of which Plate 1, a, is an example, or steeper-sided 
jars. 
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The paste, is coarse and is tempered with pulverized potsherds; 
only an occasional sherd shows a shell tempering. 

In color the paste is mainly of two shades, gray to black or reddish; 
firing has generally produced on the outside of the vessel a drah 
gray or light brown color. Both surfaces are polished to some 
extent. On those sherds in which the paste is of a dark color the 
polishing of the inner surface often produced a deep black, while 
the outer surface, subjected to more intense heat in firing, had been 
burned to a gray or brown color. 

Cord~mwrked ware .—.Vessels with cord-marked exteriors were 
mostly high, straight-sided jars, although a few lower vessels with 
rounded sides were also represented. 

Most of the sherds are light brown in color, while others range 
from light gray to almost black. The inner surface is smooth and 
shows a black polish where the paste is of a dark color. 

As in the case of the plain ware, the paste is coarse and contains 
ground potsherds as tempering material. In color the paste is buff, 
gray, or black. 

The surface decoration, if it may be called such, was produced 
usually by means of a cord-wrapped paddle; a few sherds bear 
impressions of woven textiles. Typical sherds are shown in Plate 2. 

Painted ware .—The outstanding type of decorated pottery bears 
bold patterns in bright red and white pigment applied to both 
surfaces of the vessel. (PI. 3.) 

The most common shape was a graceful jar or bowl with wide 
mouth and straight sides which tapered down to a small flat circular 
base. Shallow rounded bowls appear also to have been present, to 
judge from the shape of some of the sherds, although no rounded bot¬ 
toms were actually found. The rim was usually formed of a more or 
less rounded coil of day, overhanging on both sides. Almost invari¬ 
ably a line had been incised just below the overhanging rim, some¬ 
times on one side, sometime on both sides. Other rims are merely 
somewhat enlarged, while a few are straight. All of the rounded 
rims are painted red. 

In contrast to the plain and cord-marked ware the paste is of a 
smooth, fine texture, being tempered with finely pulverized mussel 
shells; its color is a fight bluish or steel gray. 

The decoration, as far as could be judged from the sherds, was 
mainly of two types. Most commonly there was a red center at 
the base of the vessel from which radiated red panels, narrow at 
the bottom and increasing in width toward the top. These were 
separated by fields of pure white or bluish gray. The white and 
red combination was the prevailing one, both colors having been 
applied as a heavy slip. The blue-gray color, which appears less 
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frequently, was not applied as a slip but was produced by polishing 
the fine-textured blue-gray paste. The other principal decoration 
consisted of broad white scallops along both sides of the rim, with 
the rest of the surface bearing a plain red slip. In some sherds 
the red slipped decoration was replaced by a light brown or 
chocolate. 

Incised ware.—lxL the numerical distribution of the pottery types 
given on page 12, sherds bearing an incised decoration are for con¬ 
venience all grouped together. There are, however, two clearly dif¬ 
ferentiated types into which this incised ware falls. First is a 
type of pottery, represented almost entirely by rim sherds, which 
in color, paste, and tempering material is identical with the un¬ 
decorated ware previously described. It differs only in hav¬ 
ing One to four—usually two—parallel incised lines encircling the 
vessel immediately below the rim. Some of the sherds have also a 
line incised along the top of the rim. Most of the lines below the rim 
are somewhat deep and were made by trailing a sharp stick held 
straight against the side of the vessel. (PI. 4, d-f, h-m.) In some 
cases, however, the implement had been held with the point toward 
the rim, resulting in a somewhat wider and beveled Hne, deeper at 
the top and having an “overhanging” appearance. (PI. 4, 
g-4.) The possible significance of this type of decoration will be 
referred to later. 

The body of the vessel below the rim bears ho other ornamenta¬ 
tion, so it may be regarded as certain that a number of the undeco¬ 
rated sherds, which are identical in color, surface finish, paste, and 
tempering, were from vessels having this ample incised decoration 
restricted to the region of the rim. 

The shapes of the vessels were usually shallow rounded bowls, al¬ 
though a few steeper-sided jars were represented. 

The second variety of incised ware (pi. 5) differs in paste, color, 
and tempering material, as well as surface finish and decoration. 
The incised lines, instead of being applied in parallel bands and 
only to the rims of vessels, are usually curvilinear and are applied 
over the surface of the vessel generally. Plate 1, b, one of the two 
whole vessels found, is an example of this type. 

The color of the paste is usually a light brown or gray, to which 
firing has brought a more uniformly buff or cream color. The paste 
is of two kinds, most commonly smooth and fine textured with shell 
tempering, and less frequently soft and somewhat porous, having 
had apparently a tempering material, probably vegetable, which 
had been mostly destroyed in firing. 

The surface finish is somewhat rough, not having been polished 
like the incised ware first described. In that type the surface was 
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relatively smooth, because polished, even though the paste and tem¬ 
pering material was coarse. Here the reverse is true, for the surface 
appears rough through lack of polishing, even though the paste and 
tempering is mostly of fine texture. 

The sherds of this type are small and few in number, so that noth¬ 
ing can be learned of the vessel shapes aside from the vase shown on 
Plate 1. 

Pvmtate decoration .—In paste, tempering material, and color this 
ware is identical with that just described. 

Most of the punctations are arranged in bands, outlined by deeply 
incised lines. (PL 6.) The indentations are round, conical, or elon¬ 
gate, depending on the shape of the point used. 

Roulette or stamped decoration .—Only two sherds of this type 
were found in addition to the one small example from the numbered 
surface collection. 

The paste is smooth, gray in color, and is shell tempered. 

The decoration consists of very finely stamped or rouletted areas 
in bands, inclosed by deeply incised broad lines. (PL 5, n.) 

Effigy head .—No effigy heads were found in addition to the one 
from the surface collection. This was a crudely modeled head of 
an animal which had been applied to the rim of a vessel. 

Rim knobs and handles .—On Plate 7 are shown examples of the 
handles and lugs that were attached to some of the vessels. These 
appear to have been restricted to vessels in which the paste was 
either somewhat porous or coarse and shell tempered. The surface 
lacks a polish and the decoration consists of incised lines (of the 
second variety described above) or of punctations. 

Distribution of the pottery types .—The most important immediate 
problem of Southeastern archeology is to establish a basis for a 
chronology of prehistoric sites. From the fragmentary nature of 
the evidence this will have to be for the most part a disjointed and 
patchwork chronology, far less perfect and comprehensive than that 
which has been worked out in other areas, notably in the Southwest, 
where ruins of all periods are well preserved and where at times 
even such perishable materials as basketry, textiles, and wood are 
found, and where in addition there still exist native tribes whose 
customs, social structure, and economic activities continue along 
much the same lines as those of their direct ancestors, the builders of 
the prehistoric remains in the same region. The task of working out 
a chronology for Southeastern archeology will be much more diffi¬ 
cult and there is therefore all the more reason for painstaking 
examination and study of such aboriginal remains as are still avail¬ 
able. The obvious beginning toward such a study is to determine 
wherever possible the nature of the remains left behind by the his¬ 
toric occupants of the area, most of whom have long since dis- 
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appeared or been removed to reservations. Practically, this means 
locating exactly from historical sources the sites of old Indian vil¬ 
lages and collecting what may be available for comparison with 
similar material from earlier sites of unknown age. The most val¬ 
uable material for this purpose is pottery; and broken fragments, 
if sufficiently numerous, are very nearly as useful as whole vessels, 
or even more so if the latter should not happen to include the entire 
range of types present. In 1925, by utilizing the pioneer work of 
Henry S. Halbert, I was able to locate and make collections from 
certain historic Choctaw village sites in eastern Mississippi. T The 
result was the determination of the historic Choctaw type of pottery, 
on the basis of which comparison with pottery from sites of unknown 
age is now possible. A few years later similar work was undertaken 
for the Mississippi Department of Archives and History by Messrs. 
Moreau B. Chambers and James A. Ford, who were able to locate 
certain historic Natchez and Tunica sites in western Mississippi. In 
a forthcoming paper by James A. Ford the potsherds from these 
historic sites as well as those from neighboring older sites are to be 
described. Having participated to some extent in locating the 
Natchez site and having had an opportunity to examine the other 
materials found by Ford and Chambers, as well as the manuscript 
referred to, I am able to make use of these additional data as 
comparative references in the following brief summary. 

Bed and white painted ware was the most characteristic single type 
of decorated pottery found at the Deasonville site. Its occurrence 
elsewhere in the State seems restricted to the Mississippi River sec¬ 
tion, where it has been reported by Moore from Warren, Bolivar, and 
Tunica Counties. 8 At these sites Moore also found vessels of the 
same shape as some of the red and white painted bowls from Deason- 
ville—inverted truncated cones with small circular bases, low slop¬ 
ing sides and very wide mouths.® Vessels bearing bold designs in 
red and white have been found more frequently in Arkansas, in 
Phillips, Dee, Crittenden, and Mississippi Counties along the Missis¬ 
sippi River, and they are also found on the St. Francis, Arkansas, 
and Red Rivers. 10 European material was found by Moore at several 
of the sites from which came the red and white painted pottery. 11 

7 Collins, Henry B„ jr., Potsherds from Choctaw Village Sites in Mississip pi. Jonr. 
Wash. Acad. Sciences, vol. 17, No. 10, pp. 260-263, May 10,1027, 

•Moore, Clarence B., Some Aboriginal Sites on Mississippi Elver. Jour. Acad. Nat. 
Sciences, Philadelphia, Vol. XIV, pp. 888, 887, 808-895, 412. 

•Moore, Clarence B., op. cit., pp. 401, 400-410, 441, 458, 476. 

“Moore, Clarence B., Antiquities of the St. Francis, White, and Black Elvers, Ark. 
Joan. Acad. Nat. Sciences, Philadelphia, Vol. XIV. 

Idem, Some Aboriginal Sites on Bed Elver, ibid., Vol. XIV. 

Idea, Certain Mounds of Arkansas and Mississippi, ibid., Vol. tttt 

“Idem, Certain Mounds of Arkansas and Mississippi, pp. 518, 525. 

Idem, Some Aboriginal Sites on Mississippi Elver, p, 431. 
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In describing the incised ware from Deasonville, mention was 
made of the fact that some of the lines encircling the rims of vessels 
otherwise undecorated were applied in such a way as to have an 
“ overhanging ” appearance; that is, the lines were deeper at the top 
than at the bottom. (PI. 4, a-c, cf-i.) This is a style of decoration 
which Ford and Chambers have found to be characteristic of certain 
prehistoric sites in western Mississippi as distinguished from near-by 
historic sites of the Natchez and Tunica. The presence of this type 
at Deasonville is therefore of interest, although its full significance 
can not be understood until its entire range and the relative positon 
it occupies elsewhere is known. 

In this same connection it should also be noted that the Deasom 
ville sherds contained no examples of historic Choctaw ware, which 
is characterized by straight or curving bands of very fine lines ap¬ 
plied with a comblike implement; 18 or of Tunica ware in which the 
decoration consists of somewhat enlarged rims bearing indentations 
or scallops together with a single encircling line along the top. 
Typical Natchez pottery with its usually polished surface and scroll 
or meander decoration is also absent at Deasonville, although some 
of the incised ware of the second variety (rough surfaced, shell 
tempered, and sometimes soft and porous) bears a curved line orna¬ 
mentation of this general 1 type. (PI. 5.) 

The Deasonville collection includes three sherds, which despite 
their small number are of especial interest. These bear a decoration 
consisting of finely stamped or rouletted bands outlined by deeply 
and broadly incised lines. (PL 5, n.) I hare found this style of 
decoration at Pecan Island, in southwestern Louisiana, and Moore 
has found it in Sharkey County, Miss., on the Mississippi River. 1 * 
It is also a design which occurs typically on the pottery of the highly 
developed Hopewell culture of Ohio. 

Study of the potsherds from Deasonville fails to reveal any clues 
which might be of. value as showing the chronological position of the 
site beyond the mere fact that it is prehistoric. Thus the absence of 
pottery types definitely attributable to the historic Choctaw, Tunica, 
or Natchez (as well as the absence of metal or other European ma¬ 
terial), and the presence of another type which at other Mississippi 
sites appears just as definitely prehistoric, places the Deasonville 
site in the latter category. This is a conclusion which might have 
been expected in view of the fact that Deasonville is in an area not 
known to have been inhabited by any historic tribe but lies between 
the territories formerly occupied by the Choctaw on the east and 
the Tunica and Yazoo on the west. 


“Collins, Henry B.,jr., op. cit, 

“ Moore, Clarence B., Certain Mounds of Arkansas and Mississippi, p. 587. 
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As for the spatial distribution of the ceramic types represented, 
all that can be said is that the affinities of those which are sufficiently 
distinct to have a correlative value appear to be with the West- 
western Mississi ppi, Arkansas, Louisiana—rather than with Alabama 
or Florida. While it is to be regretted that the conclusions arrived 
at are.so ind efini te, the nature of the material available for compari¬ 
son precludes for the present any more exact interpretations. We 
must know, for instance, much more about the geographical range of 
the various types of Southeastern pottery and the relative position 
occupied by each, and especially we must know which types are 
found associated with European material and which types are never 
found in such association. Eventually, no doubt, these things will 
be known and it will be a comparatively simple matter to assign 
newly found material to its proper position. Meanwhile, the Deason* 
vilie sherds are presented descriptively until such time as interpre* 
tations may be in order. 

Bone implements. —The only bone implements found were awls 
and scrapers. In Plate 8, a, is shown a rather blunt pointed awl of 
antler; d is made from the ulna of a deer, and e, /, and g from a 
piece of deer leg bone, antler, and bird bone, respectively; 5 and o 
of the same plate are scrapers fashioned from the metapodial bones 
of deer. 

Stone, implements. —Flint implements, weapons, unfinished pieces 
and fragments were found in abundance. Plate 9, a, is probably an 
unfinished knife blade and b an unfinished scraper; o shows a scraper 
made from petrified wood and d and e are scrapers of flint. Two 
knife blades are represented in f and g. Projectile points in a va¬ 
riety of shapes and sizes are shown on the same plate, htov. 

Hammerstones of more or less rounded shape with a central de¬ 
pression for a finger grip were present in considerable numbers, 
Typical examples are shown on Plate 10, a-e. 

On Plate 10, f, is shown a small polished celt or ax of quartzite, 

Tobaocopipes .—Fragments of three tobacco pipes of the com-, 
mon elbow shape were found, an example of which is shown on 
Plate 11, a. 

Miscellaneous. —Plate 11, b, represents a small pottery object ox 
mushroom shape. These objects are usually referred to either a$ 
smoothing implements for use in pottery maid ti g or as stoppers for 
narrow-mouthed jars. The former explanation appears more ap' 
plicable in the present case, since narrow-necked jars do not seem 
to have been represented among the Deasonville pottery forms. 

In o-e are shown three small disks fashioned from potsherds and 
hged no doubt in the same way as 6; f is a rounded sandstone pebble, 
also probably used as a pottery smoother. 
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In g is shown a piece of fire-burned clay from, a house wall, with 
clearly visible impressions made by the split canes over which the 
clay had been daubed. 

Charred corncobs. —In some of the post holes which contained 
charcoal and ashes, pieces of charred corncobs were found, (PL 
XI, h-m.) These were submitted for examination to Dr. G. N. Col¬ 
lins, of the Department of Agriculture, a foremost authority on 
maize, who has kindly submitted the following statement: 

The specimens of maize are pieces of cobs of 12-rowed ears. The cobs are 
small for 12-rowed ears. Of the modern varieties grown by the North American 
Indians, all that we have seen with such small cobs have only 8 rows of seed. 
The only types with small cobs and more than 8 rows with which we are 
familiar are from Pern. 

The best preserved of the Mississippi specimens has very prominent’glumes re¬ 
sembling in this particular specimens from the caves of the Ozark Mountains. 

No statements are warranted regarding the antiquity or primitive nature 
of the types represented by any of the specimens. It should be kept in mind, 
in this connection, that the early stages in domestication and improvement of 
maize are unknown. Prehistoric examples may differ from modem types 
but it may not be said they are more primitive. 

ANIMAL REMAINS 

In the trenches and post holes were found quantities of the bones 
and shells of animals that had been eaten by the Indians. Many of 
the mammal bones had been split and broken to obtain the marrow, 
and some had been burned. The animal remains, in order of their 
relative abundance, occurred as follows: Mammal bones, mollusk 
shells, turtle shells, bird bones, fish bones. For the identification of 
the animal remains I am indebted to Dr. Leonhard Stejneger, Dr. 
Herbert Freidmann, Messrs. H. H. Shamel, W. B. Marshall, and 
E. D. Reid, all of the United States National Museum. 

To judge from the relatively great number of deer bones ( Odoooi- 
levs virgimamm loidsiamae) , this was the most common food animal. 
Other forms represented were: Beaver ( Castor canadensis ), raccoon 
(Procyon lotor), black bear {Euarctos a/mericanus) , gray fox 
{ Urocyon cinereoargentens), opossum (DidelpMs virgmiana pigra), 
skunk ( Mephitis mesomelas) , bob cat ( Lynx rufus) . No dog bones 
were found. 

Fresh-water mussel shells were fairly abundant. The common 
form was Plectomerus trapezovdes , with some representatives of the 
genus Lampsilis. 

Large numbers of unbroken turtle carapaces were found in the 
trenches. These were of the small box turtle (Terrapene Carolina 
Lin.). Others represented by shell fragments were the soft-shelled 
turtle ( Amyda spmifem Le Sueur), the snapping turtle ( Chelydra 
serpentina Lin.), and a slider ( Pseudemys sp.). 
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Very few bird bones were found, due no doubt in part to the fact 
that being fragile they were not preserved, although birds were 
probably never a very common article of diet in this region. The 
only bird bones found were the comparatively large and heavy wing 
and leg bones of the wild turkey (Meleagria gaUapavo.) 

The only fish bones found were mandibles of the gar pike ( [Lepisoa - 
tens esseus Lin.). The absence of other fish bones may almost cer¬ 
tainly be attributed to their extremely fragile nature, which makes 
them, of all animal bones, the least adapted to preservation. 
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POTSHERDS WITH INCISED LINES AT RIMS 
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POTSHERDS SHOWING INCISED DECORATION OVER BODY OF VESSEL 
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POTSHERDS WITH PUNCTATE ORNAMENTATION 
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A NEW MIDDLE CAMBRIAN MEROSTOME CRUSTACEAN 


By Charles Elmer Resser 

Curator, Division of Btratigraphio Paleontology, United States National Museum 


Frank Beckwith, of Delta, Utah, recently sent to the United States 
National Museum for identification a photograph of a fossil collected 
by Emory J. John, of Clear Lake, Utah, in the banded argillaceous 
limestones of the Marjum formation in Weeks Canyon, House 
Range, Utah, stating that if the animal represented was not a 
trilobite, or if it was rare, he would be pleased to present it to the 
National Museum. Since this is the first example of a merostome 
from either the horizon or geographic region, it is, naturally, a rare 
form, and Mr. Beckwith’s generous offer was accepted at once. 

In order to check my interpretations, I sent photographs of this 
interesting fossil to Dr. Rudolf Ruedemann at Albany, N. T., and to 
Gilbert 0. Raasch at Madison, Wis., the only geologists known to me 
who are specializing in this group. It is interesting to note that their 
opinions agreed quite closely and fully confirmed my interpretations. 

The first known Cambrian merostome was discovered many years 
ago in Wisconsin and described in 1863 by Hall as Aglaxpis bar- 
rrndei. 1 A second species from the same general region was described 
by Whitfield in 1882 as A. eatoni. 2 Since that time the Upper Cam¬ 
brian beds of Wisconsin have produced many of these crustaceans, 
descriptions of which by Raasch are about to appear. He has 
founded nine genera, seven of which contain one or more species 
based on specimens preserving the entire test. In addition to these 
and the eurypterid /Strdbops thacheri Beecher,* from the Upper 
Cambrian of Missouri, we have merostomes from Middle Cambrian 
beds at several places, particularly from the Burgess shale (Molarict, 
Hahelia , EmercHdella,, Sidneyia, and AmieUa). Finally, the Lower 
Cambrian has furnished several forms, such as Arrdelta prism Man- 

- 1 16th Ann. Rep. New York State Cab. Nat. Hist, p. 181, pi. 4, figs. 7-16, 1868. 

* Geology^ of Wisconsin, Survey of 1878-1879, voL 4, pt 8, p. 192, pL 10, fig. 11,1882. 

* Amer. Journ. Sei., vol. 12, p. 864, pL 7, 1901. 
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suy * from southern China and Roddyia typa 5 from southern Penn¬ 
sylvania. In addition to those mentioned, scattered fragments, as yet 
undescribed, indicate the possible existence of still other types. The 
great number of Silurian eurypterid species belonging to highly 
varied genera indicates that their ancestry extended far back. Now 
that we know merostomes among the oldest recorded fossils, we are 
begi n ning to comprehend some details of this ancestry. 

BECKWITHIA, new genus 

Diagnosis .—Merostome with a large cephalothorax having a flat¬ 
tened rim, ending in genal spines. Eyes rather large, possibly cres¬ 
centic, situated well forward. Eight abdominal segments. Pleurae 
bent down at a considerable angle at the middle and also rearward, 
at an increasing angle from front to back. Pleural terminae bluntly 
truncated. 

Body terminated by a spiniform telson with an extraordinarily 
large basal plate. The spine arises anterior to the center and appar¬ 
ently extended upward and backward for a distance equal to the 
length of pygidium. 

Surface of cephalothorax strongly pustulose, remainder of body 
more finely granulated. 

Comparisons .—Detailed comparisons with other merostomes are 
incorporated in the specific description, but the consensus of opinion 
among those who have seen this specimen is that it agrees most 
closely with Aglaspis. 

Genotype.—BeckwitMa typa , new species. 

Range .—Middle Cambrian, Marjum formation, central Utah. 

BECKWITHIA TYPA, new specie* 

Plate 1, Figure 8 

Body .—General form ovate in outline, being nearly twice as long 
as broad with the greatest width across the genal angles. In life 
the animal must have been fairly highly arched, especially trans¬ 
versely; at least the wrinkling of the cephalon and the shape of the 
thoracic segments indicate a moderate degree of compression suf¬ 
fered by the fossil. 

Cephalothorax. —Semicircular, nearly twice as broad as long. The 
posterior margin forms a slight sigmoid curve on each side from the 
center of the head to the genal angles. The lateral and anterior 
margins,, on the other hand, are regularly rounded, forming an out¬ 
line that is but a little more curved than a semicircle. A flattened 
•border runs all around and projects into short genal spines, indicat¬ 
ing the existence of a rather wide doublure. 

4 Memolres du Service Gdologlque do l’lndochlne, vol. 1, fasc. 1, p. 31, pi. 4, flg. 6,1912. 
•Resser, Proc. TJ..S. Nat. Mbs.,. vol. 76, art. 9, p IS, pi. 2, flg. 5, 1929. 
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The eyes are ovate or crescentic, pointed obliquely inward, sit¬ 
uated not quite one-third the length of the cephalothorax behind the 
anterior margin, and separated from each other by about the same 
distance as they lie from the outer margin. As the eye lobes are 
exfoliated their original convexity and surface can not be determined. 

Ahdomen.-- r £h& dorsal side of the abdomen shows eight flat un¬ 
grooved segments. The anterior segment appears to be straight, 
although it is broken away on the right side and covered by the 
rotated cephalon on the left, so that one can not be sure of all details 
relating to its shape and size. Each segment back of the first 
increases the angularity of its outer pleural portions to the middle 
axial part, until in the eighth segment the lateral thirds of the 
pleurae are bent back at an angle of 37°. The third segment appears 
to be the longest and bears a short spine on the middle of the axis, 
near its posterior edge. 

The extremities of the segments are rounded in front but sharply 
angular at the rear. An axis of considerable width is very faintly 
outlined, more by a slight flattening in the slope of the pleurae than 
by an actual dorsal furrow. 

Pygidium .—The body terminates with a broad pygidial shield 
bearing a strong telson spine. Its frontal margin is angulated to 
fit the last thoracic segment, but the lateral and rear margins are 
curved, forming an ovate shield. The strong spine arises on the 
axis a little forward of the center and extends upward and backward 
and may have exceeded the pygidium in length. At any rate it 
must have projected beyond the rear margin. 

Surface .—The cephalothorax is covered by fairly coarse pustules. 
These are particularly strong over what was the higher portion, 
diminish in size toward the posterior margin, and become much 
smaller on the rim. Small pustules are rather evenly distributed 
on the thoracic segments. The rear segments and pygidium seem 
to be nearly or quite smooth. 

Measurements .—Length of animal, 57 mm.; width of cephalo¬ 
thorax, 37.5 mm.; length of cephalothorax, 22.4 mm.; distance of 
eyes apart, 14.5 mm.; length of gena!spine, about 5 mm.; length of 
thorax, 25 mm.; length of third segment, 31 mm.; length of pygid¬ 
ium, 9.6 mm.; width of pygidium, 15 mm. 

Comparisons .—Comparison must .first be made with Aglaspis 
eatoni , to which Beckwithia is apparently most closely related, at 
least as far as the characters in the cephalothorax are concerned. 
Beckwithia agrees with Aglaspis in its pustulose test and the size of 
the eyes, but differs in the wider spacing of the eyes and the absence 
of a “ glabella ” or median lobe defined by a dorsal furrow. 

In general the abdominal segments agree in shape and relative 
size, but Beckwithia practically or altogether lacks an axis, and. has 
eight instead of seven segments anterior to the telson. In the telson 
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BeckwitMa departs more widely from the other merostoin.es, since 
in the new form the plate from which the telson spine arises is as 
large as and similar to the pygidium of a large-tailed trilobite, while 
in Aglaspis the pygidial plate is relatively small and triangular. 
No trace of segmentation of this large telson plate is visible under 
a lens. 

BeckwitMa recalls Stralops 9 in the absence of longitudinal loba- 
tion, but the pustulose test, the more central position of the eyes, 
the presence of genal spines and, above all, the 8 instead of 12 ab¬ 
dominal segments, and finally the large pygidial plate instead of the 
spinif orm telson serve to distinguish it at once. 

Baasch states that the texture of BeckwitMa resembles that of 
fragments occurring in the lower Eau Claire formation and sug¬ 
gests that, in view of the extremely early Upper Cambrian age of 
those remains, they might represent the new genus. 

No confusion with Bidneyia is possible, and Arrddla is so incom¬ 
pletely preserved that comparisons with it are not profitable. The 
absence of longitudinal trilobation serves to distinguish BeckwitMa 
from all the other Burgess shale merostome genera. 

Formation amd locality .—Middle Cambrian, Marjum formation; 
Weeks Canyon, House Bange, Utah. 

Holotype. —UJS.N.M. No. 84170. 

OBOLUS JOHNI, new species 
Plate 1, Pigukes 1, 2 

Five brachiopods are attached to the dorsal surface of BeckwitMa 
typa and about a dozen other, chiefly fragmentary, specimens occur 
in the matrix. This association is likely merely commensal. 
From the fact that these brachiopods efface the surface features, it 
would seem that they lived for a long time on this particular test, 
and were not merely compressed on the shell during fossilization. 

Comparison. —This species of Olvkus compares fairly closely with 
0. mccormeUi pelias Walcott 7 from the Neolenm zone of the Mar¬ 
jum formation, in Wheeler Amphitheatre, which is a few miles 
north of Weeks Canyon. The new species differs in its broader 
shape, which results in a somewhat rounder outline. It is also con¬ 
siderably smaller. Its posterior outline is also more circular, lack¬ 
ing the flattening of the described species. 

The specific name is given in recognition of the work of Emory J. 
John, who gives much time to collecting in the desert ranges of Utah. 

Formation and locality, .—Middle Cambrian, Marjum formation; 
Weeks Canyon, House. Bange, Utah. 

Cotypes. —U.S.NM. No. 84171, on BeckwitMa typa No. 84170. 

-•Beecher, Amer. Joura. Sd„ Yd. 12, p. 804, pi. T, 1901. 

'Men. U. S. Qeol. Surv. 51, p. 898, pi. 28, figs. 8b, 8c, 1912. • 

o 
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Obolus johni AND BECKWITHIA typa 

1 2. Obolus johni, new species, X 4, retouched figures of the five brachiopods on the test of 
* Beckwithia; 3, Beekwithia typa, new species, X 2 r slightly retouched figure of the hoiotype 
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The present paper is the result of a survey of the ortalid, flies of 
the genus Psevdotephritis in the collections of the United States 
Biological Survey and the United States National Museum, The 
opportunity is taken to present a key to the species and the varieties 
and to give the description of one new species, the type specimen of 
the latter being deposited by the Biological Survey in the National 
Museum collection. 

There is considerable doubt as to the definite species in this genus, 
as there is apparently some variation in the wing markings upon 
which the species distinctions are based. It' is possible that ?, ap- 

^o|mgap^ and P. metd Johnson pay 
bo merely varieties of one species, but only actual rearing of speci¬ 
mens from known parents will definitely decide this. " 

■ 

Genus PSEUDOTEPHRITIS Johnson .. 

Pseudotcphritii Johnson, Hint, News, voL IS, p. 144,1902. (Change o£ name.) 
Stiotooephala Loot?,- Monographs of the Diptera at North America, pt. S, 
Smithsonian Mlsc. Ooll. 256, p. 184, 1872. (Preoccupied.) 

This genus is quite similar in post respects to OaMopistromyia 
Hendel, but may be readily separated from it by the wedge-shaped, 
instead of almost parallel-sided, prolongation of the, posterior apical 
angle of the anal cell, and the possession of an elongate oval area on 
the basal third or more of the anterodorsal surface of the hind tibia, 
which is furnished with microscopic hairs that are erect and much 
finer than the decumbent hairs on the remainder of that tibia. , 

The larvae live under slightly loose bark of trees and occur fre¬ 
quently along with those of Coitlopistromyia. 

No. 2900.— PROCEEDINGS U. S. NATIONAL MUSEUM, VOL, 79, ART. 34. 
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Below I present a key to the species of the genus now known to me, 

key to the species of psbudotephsitis 

1. Bach frontal orbit with two backwardly curved bristles on the 

upper half; scutellum gray-dusted, with brown or blackish 
marks, which are never highly glossy; no small spur of a vein 
emanating from hind side of the fourth vein before inner 

cross vein (subgenus Pseu&otephrltU Johnson)*.,---2. 

Bach frontal orbit with but one well-developed upper bristle; 
scutellum gray-dusted, with a large glossy black spot on each 
side occupying more than the apical half; a short spur of a 
vein emanating from the hind side of the antepenultimate 
section of fourth vein and projecting into the discal cell 
(subgenus PseudotepKritina, new)-----0. 

2. Apex of the wing hyaline from tip of second to tip of fourth 

vein with the exception of a very small dark spot at the apex 
of third vein; inner cross vein with a hyaline area separating 
it from a dark spot on each side of it; the dark ungulate 
mark at apex of second vein extending over disk of wing to 

the fourth vein_---corticalis (Loew). 

Apex of the wing with a brown or fuscous mark extending from, 
or near, apex of second vein to, or beyond, the apex of fourth; 
inner cross vein always inclosed in a dark mark; the dark 
mark at apex of second vein not extending over disk of wing 
to fourth vein-,«---3. 

3. A small round dark mark in the costal cell between the humeral 
. dark stripe and the large preapical dark mark; the dark apical 

mark on wing extending into tip of marginal cell; the dark 
mark over the outer cross vein and the one nearer apex of 
second vein usually connected by a paler, yellowish shade, 

approximate Banks. 

No small round dark spot in the costal cell between the humeral 

streak and the large preapical dark mark_4. 

4. The dark mark over the outer cross vein connected with the one 

near apex of second vein-- conjuncta Johnson* 

The dark mark over the outer cross vein sometimes connected 
with the one near the apex of the second vein by a yellowish 
cloud but never by an equally dark portion__ _ & 

5. The dark mark over the outer cross vein not connected with the 

one on the costa before the apex of the second vein_metzi Johnson. 

The dark mark over the outer cross vein connected with the one 
on costa before the apex of second vein by a paler, yellowish 
cloud, which incloses the inner cross vein_*_Yau (Say). 

6. Penultimate section of fourth vein not so long as the Inner cross 

vein; wing with two complete dark fasciae, one extending 
from before the apex of the auxiliary vein to the apex of 
sixth, the other from over the apex of first vein to the apex 
of fifth, the latter inclosing both cross veins—_cribrum (Loew). 
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Penultimate section erf fourth 1 ' 

vein; wing with one complete dark fascia, extending from 
near the apex of the auxiliary rein t® the apex of sixth, the 
dark marks over apex of first veto and one outer cross veto. 

. not connected-—_—---— 7. 

7. Basal pair of nentell&r.hiMles reduced to fine hairs; (he dark, 
marks os the odstii. very conspicuously darker than those on 
,the.i|tely^^' : 'wlhg; yiafble tetidteaI?i to 4 of abdomen each 
with a Hark brown apical' fascia, only the fourth with faint 

setlgerous dark spots— 1-——.——-— inaequalis new species. 

Basal pair of seuteUar bristles a# tong and strong as the apical 
pair; d&k marks on the costa not conspicuously darker than 
those oh the disk of the wing; ali the abdominal tergites with 
dark, dots; second and third each with a pair of 

•■-'itotlrt&SKS hai-'baiter' at ‘^plx„____--—. cribellujn (Loew). 

.. .... • gubgenos Psbtjdotephbitis Johnson 

It is very probable that some subsequent worker will elevate this 
and the other segregate of the genus to full generic rank as more 
trivial characters than those cited for their distinction in the key 
.as of generic value in this family. For the present I 
propose to considdrthesa AS ua$r«iy spbgenera, more closely related to 
each other than either is to other genera in their immediate vicinity 
in the family by the possession of the peculiar, and possibly sensory, 
area on the hind tibia. It may be pertinent to note the occurrence 
of somewhat similar areas oii'thfe sasae tibia in the great majority 
of the genera in the subfamily Qscinosominae of the family Chlo- 
*rbpi3aG; MKPWf S'peetdxar elongate Slitlike depression on the hind 
tibia of many males in the family Sepsidae, particularly in the 
gemls Therrdra Robineau-Desvoidy, the latter not having teen men¬ 
tioned, as far as I know, in print, though there are two recent 
revisions of the family available, 

The type species of the genus, and also of the subgenus as at 
present limited, is OrtaMs vau Say. -The name Sticiocephala was 
preoccupied by SUctocephala Stal and a new name proposed by 
Johnson for that of Loew as above indicated. 

PSEUDOTErHKITIS (PSEUDOTEPHKITIS) VAU (Say) 

Ortalis vau Sat, Journ. Acad. Nat. Sd. Philadelphia, voL 6, p. 181,1829. 
BHotocephala vau Loew, Monographs of the Diptera of North America, pt 3, 
Smithsonian Misc. Coll. 256, p. 1S8,1872. 

Fieudotephritig vm Johnson, Baft News, vol. 10, p. 220,1899. (SHetocephaht.) 

Ihaye seen this species from Texas, Virginia, Maryland, and Illi¬ 
nois. It has also been recorded from Ohio, New Jersey } Maine, 
Massachusetts, New York, and Montreal, Canada. It is probably 
-present over the entire eastern half of the United States and north¬ 
ward almost as far as hardwood trees are found. 





4 PROCEEDINGS OP THE NATIONAL MUSEUM vot,.78\ 

\ 

PSEUDOTEPHRITIS (PSEUDOTEPHRITIS) APPROXIMATA (Banks) 

Pseudotephritis approximata Banks, Proe. Ent. Soc. Washington, vol. 3.8, p. 
138, 1914. 

Originally described as a valid species, this form has been reduced 
to a variety by Johnson in several recent papers, including his list 
of New England D ptera, and with it is placed metzi Johnson as a 
synonym. I accept approximata as distinct from -atm, and also from 
metzi, though as indicated in the introductory paragraphs it is 
somewhat doubtful if this is the case. 

Originally described from Virg nia, I have seen it from Ames, 
Iowa, Pennsylvania, Lafayette, Ind., and Washington, D. C. It 
has also been recorded from Massachusetts and New York, . 

PSETJDOTEPHRITIS (PSEUDOTEPHRITIS) METZI Johnson 

Pseudotephritis metzi Johnson, Psyche, vol. 22, & »■ i ■■ 

Originally described as a valid species from Massachusetts, I 
have seen it from White Mountains and Springfield, Mass., St. 
Paul, Minn., and Bilby, Alberta, Canada (Owen Bryant). 

PSEUDOTEPHRITIS (PSEUDOTEPHRITIS) CONJUNCTA Johnson 

pseudotephritis cofijmota Johnson, Occ. Tap. Boston Soc. Nat. Hist., vol. 5, 
p. 15, 1915. 

This species is very close to approximata if not actually a variety 
of it, the only distinctions between it and metzi and.approximata 
that I can find being those cited in the foregoing key to the species. 
Some specimens of metzi in the National Museum and one of ap¬ 
proximata have the fascia over the outer cross vein almost as 
complete as in the present form. 

Originally described from Maine, and there is but one specimen 
identified by Dr. J. M. Aldrich as this in the National Museum, 
and that from the same State. 

PSEUDOTEPHRITIS (PSEUDOTEPHRITIS) CORTICAUS (Loow) 

Btictocephala corticalix Loew, Monographs of the Dlptera of North America, 
pt. 3, Smithsonian Misc. Coll. 256, p. 136, 1872. 

This species is readily distinguished from its congeners by the 
characters cited in the foregoing key to the species. 

Originally described from New York State. Subsequently re¬ 
corded from Connecticut. I have seen a series in the National 
:’Museqm reared from larvae found under the bark of a tuliptree, 
DeadBun,Va., April, 1913 (R. C. Shannon), and single specimens 
taken at Washington, D. C., May 13, 1911 (W. L. McAtee), and 
Bilby, Alberta, Canada, May 13,1925 (Owen Bryant). 
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Theantwibi* fronto-orbital bristle is . very rarely present, to a wj 
shortsetula but caver as a well-developed bristle; the specimens 
‘ ite to me&B hays a quite distinct spur vein projecting from 
f posterior side of the, fourth vein into the discal ceil, and the 
more swollen than in the other subgenus and has two 
black spots. The legs are much paler than in the 
" group, hut this is not considered as diagnostic. 

Type spades of subgenus, Stictocephala enbellvm. Loew. 



PSEUDOTEPHRITIS (PSEUDOTEPHRITINA) INAEQUALIS, new opocieo . 

• Female .—Head testaceous; densely pale gray-dusted, upper 1 ocd- 
put fuscous, frons with numerous oval piliferous reddish dots, no 
black spot behind ocelli, and the postocular cilia hardly darkened 
around bases; antennae and palpi testaceous yellow. Thorax fuscous, 
densely gray-dusted, mesonotum and pleura with many dark-brown 
piliferous punctures, a large black mark covering postalar region 
is a group of black setulose hairs; scutellum gray- 
dusted, with a large glossy black mark on each side at apex. Abdo¬ 
men fuscous, yellowish at base, densely gray-dusted, tergites 2 to 4 
each with an apical dark brown fascia, the fourth with some small 
piliferous dots, genital segment testaceous yellow, black on sides and 
along center below, the hairs dark Legs testaceous. Wings as in 
cribellum, Loew, but the costal marks preceding apices of auxiliary, 
“Brstpand seetJlid” Veins conspicuously darker than those on the disk 
of the wing. 

Structurally similar to enbellvm, the scutellum thick, with a slight 
central apical depression. Postalar region quite copiously setulose. . 
Outer cross vein about one-fifth from apex of discal cell. 

Length, 7 mm. 

Type. —U.S.N.M. No. 43457. Collected at De Beque, Colo., July 
20,1922, by E. R. Kalmach. 

PSEUDOTEPHRITIS (PSEUDOTEPHRITINA) CRIBELLUM (Loew) 

Stictocephala cribellum Loew, Monographs of the Diptera of North America, pt, 

8, Smithsonian Misc. Coll. 256, p. 184,1872. 

Originally described from Nebraska. Recorded subsequently from 
Minnesota and Quebec, Canada. I have seen specimens from Hot 
Springs, Ariz., New Mexico, Montana, Indiana, Virginia, and Dis¬ 
trict of Columbia. 
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PSEODOTBPHEOTS (PSEUBOTEPHJUTINA) CEIBEUM (Low) 

When. Loew described this species he had some doubts as to its 
specific distinction from cnbeUwm, and he indicated that it might be 
merely a variant, in which case the latter name would have priority. 

There is one specimen in the National Museum that has the char¬ 
acters cited in the foregoing key and t in addition has the basal pair 
of scutellar bristles very much smaller and finer than the apical pair; 
and two specimens that have the same wing characters as cited and 
the four scutellar bristles about equally long and strong. 

Though it may be proved yet that this is merely a variety of 
criieUum, in the meantime the evidence at hand convinces me that 
it is best to retain them as distinct species, until rearing from known 
parents proves to the contrary. 

Originally described from the “Middle States.” Subsequently 
recorded from New York. Specimens in National Muaeum ar^fmm- 
Onaga, Kans., Victoria, Tex., and Redlands, Calif. 
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